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ABSTRACT 
CULTURAL DIFFERENCES IN REACTIONS TO TICS 
 
 
Jordan Stiede, B.A. 
 
Marquette University, 2020 
 
The present study used parent-report data of clinical characteristics, tic severity, 
and reactions to tics to explore cross-cultural similarities and differences in 223 children 
with Tourette’s disorder (TD) from the United States, United Kingdom, and 
Netherlands/Norway. First, the clinical characteristics of age at onset, male to female 
ratio, and comorbidities of individuals from the three groups of countries were explored. 
Parents from the United Kingdom reported a significantly later age at onset for their 
children than parents from the United States. There were no differences in the other 
clinical characteristics among the participants from the different countries. Second, 
psychometric properties of the TARS-PR and PTQ were examined in participants from 
the three groups of countries, and results indicated that both measures are suitable for 
examining consequences of tics and tic severity, respectively, in the United Kingdom and 
Netherlands/Norway. Further, results demonstrated no differences in parent-reported tic 
severity scores among the three groups of countries after controlling for lifetime tic 
medication status. However, parents of children with TD from the United Kingdom 
reported significantly more reactions to their child’s tics than parents from the United 
States and Netherlands/Norway. This finding suggests that therapists may need to 
consider spending more time managing contextual factors if clients are from the United 
Kingdom. Additional exploratory analyses examined the strength of the relationship 
between reaction to tics and tic severity, and results indicated that the relationship 
between parent-reported reactions to tics and parent-reported tic severity was 
significantly stronger for participants from the Netherlands/Norway than those from the 
United States. This suggests that managing reactions to tics in the Netherlands/Norway 
may have stronger influence on tic expression than in individuals from some other 
countries. Future research should focus on broadening these findings to more countries 
and examining if different races/ethnicities within the same country vary in their 
reactions to tics.
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Introduction 
 
Persistent tic disorders (PTDs) are childhood-onset neurological conditions 
characterized by the performance of sudden, repetitive, nonrhythmic motor movements 
and/or vocalizations that persist for at least one year (American Psychiatric Association, 
2013). These disorders, which include persistent (chronic) motor or vocal tic disorders 
and Tourette’s disorder (TD), occur in about .8% to 1.9% of youth and are more 
prevalent in boys than girls (Khalifa and Von Knorring, 2003; Knight et al., 2012; Scharf, 
Miller, Mathews, & Ben-Shlomo, 2012). Most tics are simple movements such as eye 
blinks and facial grimaces, or subtle vocalizations like throat clears or grunts. However, 
complex tics that involve coordinated actions of multiple muscle groups, such as 
touching and tapping or uttering words and phrases, also occur.  
Tic disorders develop from failed inhibition within cortico-striato-thalamo-
cortical pathways, leading to irregular inhibition of neural signals in the major output of 
the basal ganglia called the globus pallidus (Deckersbach et al., 2014). Much research has 
emphasized genetic determinants and neuroanatomic underpinnings related to tic 
disorders, but studies have acknowledged that interactions with the environment (e.g., 
reactions to tics) represent another important factor in maintaining and influencing tic 
expression (Conelea & Woods, 2008). 
The present study examines cross-cultural similarities and differences in 
individuals with TD. The study explores clinical characteristics of children with tics as 
well as levels of tic severity and reactions to tics across cultures. After discussing and 
reviewing past research on cross-cultural clinical characteristics such as prevalence, age 
at onset, male to female ratio, and comorbidities of individuals with TD, a behavioral 
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model of TD will be presented. This model demonstrates how environmental factors, 
including socially-based reactions to tics, may be related to their expression. Finally, 
because few studies have examined how individuals outside of the United States react to 
tics, existing research on how individuals perceive tics as well as other movement-related 
disorders, such as epilepsy and Parkinson’s disease, will be explored to derive clues as to 
how individuals from other countries/cultures may react to people with tic disorders.  
Clinical Characteristics of TD 
Prevalence 
In conducting a review of prevalence studies, Scahill, Specht, and Page (2014) 
examined 11 community surveys from 8 different countries. In these studies, sample sizes 
were no less than 435 individuals, with 8 of 11 studies having over 900 participants. A 
multi-stage design, in which participants were first screened for tic disorders and 
subsequently exposed to a full diagnostic assessment, was also implemented for 9 of the 
11 studies. Results indicated that six of the eleven studies demonstrated prevalence rates 
between 4 and 8 per 1000, and four of those six had estimates between 5 and 6 per 1000 
(Scahill, Specht, & Page, 2014). Moreover, the four studies reporting rates between 5 and 
6 per 1000 each had at least 1500 participants and were from four different countries (i.e., 
Sweden, Denmark, Poland, Taiwan).  
Robertson (2008a; 2008b) and Robertson, Eapen, and Cavanna (2009) also 
reviewed the international prevalence of TD. Their findings suggest an international 
prevalence of 1%, with slight differences in some cultures. A self-report study examining 
Israeli army inductees had the lowest rate of TD at 0.5 cases per 1000 adolescents; 
however, participants in this study were 16 to 17 years old when screened for the disorder 
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(Apter et al., 1992). This is problematic because peak tic severity begins around age 10 
and tends to decline as children reach young adulthood, so these adolescents may have 
had previous symptoms of TD that were no longer present (Leckman et al., 1998). 
Likewise, TD seems less prevalent in African American, sub-Saharan black African, and 
Chinese individuals (Robertson, 2008b), but other possible explanations for these 
findings such as other medical priorities, lack of awareness, and stricter diagnostic 
criteria exist. Overall, results from studies in multiple countries suggest a relatively stable 
cross-cultural prevalence rate of 5-10 per 1000. 
Gender 
It is well-established that TD is more prevalent in males (Freeman et al., 2000; 
Knight et al., 2012; Scahill et al., 2014; Scharf et al., 2012). However, variation in 
reported gender ratios can be found in clinical versus community samples; clinical 
samples are about 4 to 1 (male:female) in the United States and internationally, whereas 
community samples have shown wide variation across countries (Khalifa & Von 
Knorring, 2003; Mol Debes, Hjalgrm, & Skov, 2008; Scahill et al., 2014). For example, 
using an international clinical database of 3500 individuals with TD from 22 countries, 
Freeman et al. (2000) found a male to female ratio of 4.3 to 1, with no noticeable 
difference across countries. Some community samples had similar findings, with a 
longitudinal study of birth to 13-year-old children with TD in the United Kingdom 
having a 3.6 to 1 male to female ratio (Scharf et al., 2012), and a community sample of 
over 8000 Danish children having a 3.7 to 1 ratio (Kraft et al., 2012). However, 
community samples from Sweden and China had male to female ratios of 9 to 1 and 10 to 
1, respectively (Jin et al., 2005; Khalifa & Von Knorring, 2003). Therefore, gender ratios 
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in clinical samples appear stable across cultures, but such ratios seem to vary more 
widely in community samples. 
Age of Tic Onset 
The age of onset in individuals with TD seems relatively consistent across 
different cultures (Freeman et al., 2000; Kraft et al., 2012; Leckman et al., 1998; 
Mathews et al., 2001). Leckman et al. (1998) examined 42 TD patients from the Yale 
Child Study Center, and the cohort’s age of onset was 5.6 years old. Similarly, children 
with TD from Denmark (Kraft et al., 2012) had an age at onset of 7.4 years, children 
from China (Jin et al., 2005) had an age at onset of 7.7 years, and Mathews et al. (2001) 
and Cardoso, Veado, and De Oliveira (1996) indicated an age of onset for 85 Costa Rican 
and 32 Spanish subjects with TD as 6.1 and 7.1 years, respectively. Finally, in an 
international database of 3500 individuals diagnosed with TD from 22 countries, 
Freeman et al. (2000) found a mean age at onset between 6 and 7 years old, with little 
variation among the different sites. Therefore, the data from numerous different countries 
seems to suggest that the age of tic onset of individuals with TD is about 6-7 years old.  
Comorbidity 
In addition to tics, comorbidities are common in individuals with PTDs, as an 
estimated 78% to 90% of these individuals experience one or more other conditions 
(Freeman et al., 2000; Hirschtritt et al., 2015; Lebowitz et al., 2012; Sambrani, 
Jakubovski, & Muller-Vahl, 2016; Specht et al., 2011). Most studies indicate that 
attention-deficit hyperactivity disorder (ADHD) and obsessive-compulsive disorder 
(OCD) are the two most common comorbid psychiatric conditions, but other impulse 
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control disorders, rage attacks, and anxiety and mood disorders also occur (Lebowitz et 
al., 2012; Mol Debes et al., 2008; Sambrani et al., 2016; Specht et al., 2011). Research 
suggests decreases in quality of life are more likely in individuals with tics plus 
comorbidities rather than in individuals with only tics (Debes, Hjalgrim, & Skov, 2010; 
Eapen, Cavanna, & Robertson, 2016).  
Some studies have examined comorbidities across different cultures, but few 
differences have been reported (Freeman et al., 2000; Hirschtritt et al., 2015). Freeman et 
al. (2000) focused on a clinical sample of 3500 people with TD from 22 different 
countries. In this sample, 88% of individuals reported comorbidities, with ADHD being 
the most common. There were slight differences between countries; 13% of individuals 
in Canada and outside North America had TD only versus 7% in the United States. 
Additionally, Hirschtritt et al. (2015) examined patients from tic disorder specialty clinics 
in the United States, Canada, United Kingdom, and the Netherlands. Data showed that 
86% of clients had at least one comorbid condition, while 58% had at least two.  
Other studies have examined samples specifically from countries outside North 
America, with some variations in findings (Cardoso et al., 1996; Kano, Ohta, Nagai, & 
Scahill, 2010; Mol Debes et al., 2008; Sambrani et al., 2016). Nearly 90% of individuals 
in a German TD sample had TD plus other comorbidities, with the most common 
comorbid diagnosis being rage attacks rather than ADHD (Sambrani et al., 2016). 
Likewise, studies in Denmark and Spain showed that close to 90% of subjects with TD 
had another diagnosis (Cardoso et al., 1996; Mol Debes et al., 2008). In an Italian sample 
of individuals with TD, subjects with comorbidities only comprised 50% of the sample, 
and in a sample from Japan, only about 60% of the 88 TD patients had TD plus a 
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comorbidity (Kano et al., 2010; Rizzo, Gulisano, Pellico, Calí, & Curatolo, 2014). 
However, the studies from Japan and Italy only examined ADHD and OCD, so the lower 
percentage of individuals with TD plus a comorbidity may be due to the limited range of 
disorders being assessed. Overall, most studies demonstrate that about 78% to 90% of 
individuals with PTDs experience one or more comorbidities.  
Tic Severity 
 Most children and adolescents seeking treatment for PTDs have mild to 
moderate tic severity, with many reporting impairments related to tics (Scahill et al., 
2009; Specht et al., 2011). The two most common methods of assessing tic severity are 
the Yale Global Tic Severity Scale (YGTSS; Leckman et al., 1989), a clinician rated 
instrument designed to assess current motor and vocal tic severity, and the Parent Tic 
Questionnaire (PTQ; Chang, Himle, Tucker, Woods, & Piacentini, 2009), a 28-question 
parent-report measure designed to assess for the presence, frequency, and intensity of 
motor and vocal tics. Due to the variability in presentation of tics, clinical interviews and 
self-report measures of tic severity incorporate multiple dimensions of tics, including 
number, complexity, intensity, frequency, and interference (Chang et al., 2009; Leckman 
et al., 1989). The YGTSS assesses these five dimensions, while the PTQ is more limited, 
assessing only tic presence, frequency, and intensity.  
Multiple studies have demonstrated that tic severity is positively associated with 
tic-related impairment in home, school, and social activities (Cloes et al., 2017; Stiede et 
al., 2018). This is not surprising as more severe tics (i.e., higher in number, frequency, 
intensity, complexity, and interference) tend to be more distressing and difficult to 
manage (Storch et al., 2007). Further, some dimensions of tic severity may contribute 
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more to impairment than others. For instance, Stiede et al. (2018) demonstrated that tic-
related impairment was most strongly related to motor tic complexity, and that tic-related 
impairment was more strongly related to vocal tic number, intensity, and interference 
than vocal tic frequency or complexity. Woods, Fuqua, and Outman (1999) also showed 
that the public views motor tics as more acceptable than vocal tics. Unfortunately, studies 
examining the relationship between tic severity and impairment have only been 
conducted in the United States, so it is unknown if results differ depending on different 
cultural backgrounds.  
Few studies have examined the longitudinal course of tic severity in participants 
with TD (Bloch et al., 2006; Leckman et al., 1998). Nevertheless, the limited studies 
appear to consistently show a tic onset at 6 years of age, with the most severe period 
beginning around age 10 and a steady decline in tic severity as the child enters 
adolescence and young adulthood. For example, Leckman et al. (1998) used the YGTSS 
to examine tic severity in a cohort of 36 patients with TD at the Yale Child Study Center. 
On average, patients were initially evaluated at 11 years old, participated in a follow-up 
phone interview at 17.7 years of age, and an in-person interview at 18.4 years of age. The 
study indicated that tic severity tends to ascend until 8 to 12 years of age, when maximal 
tic severity is reached. A near linear decline in tic severity was observed thereafter, with 
close to half of the participants being virtually tic free at 18 years of age. In another 
study, Bloch et al. (2006) used a cohort of 42 children from the Yale Child Study Center 
to observe the course of tic symptoms in children with TD. A detailed evaluation was 
completed before 14 years of age, and a follow-up interview was completed when 
patients were older than 16 years old, with the average follow-up interview occurring 7.6 
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years after initial evaluation. Results showed that 85% of patients reported a reduction in 
tic severity during adolescence, with maximal tic severity occurring at 10.6 years. Almost 
33% of subjects were tic free at follow-up, while fewer than 25% continued to experience 
mild or greater tic severity according to the YGTSS. These studies show similar findings 
relating to the progression of tic severity; however, both were completed at the Yale 
Child Study Center in the United States, which may limit the generalizability of the 
findings. The participants in these countries are clinically referred, so they may have 
greater tic severity and rates of comorbid diagnoses than those with TD in the general 
population. 
Despite several studies examining clinical characteristics of TD, few have 
specifically examined tic severity and its course across cultures. Eapen and Robertson 
(2008) used age- and sex-matched participants from the United Kingdom and the United 
Arab Emirates (UAE) to examine aspects of TD from two cultures. Scores on the YGTSS 
indicated that the United Kingdom cohort had higher tic severity and subjective distress 
and impairment scores than patients from the UAE. However, these findings may be a 
result of selection bias, as the participants from the United Kingdom were from a 
specialized clinic for TD, and the individuals from the UAE were from general child 
psychiatry clinics. Further, Samar et al. (2013) examined children with TD from New 
York and Buenos Aires and found no differences in YGTSS scores between the two 
samples. Finally, Mathews et al. (2001) examined clinical characteristics of 85 
individuals with TD in Costa Rica. Tic severity scores showed moderate to severe tic 
symptoms, but the subjects reported minimal impairment. Although tic severity scores in 
this study are similar to studies conducted in the United States, the number of subjects 
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reporting impairment appeared quite low (Himle et al., 2014). Less impairment may 
occur because Mathews et al. (2001) suggested that motor and vocal tics are viewed as 
bad habits in Costa Rica, similar to the way nail biting is viewed in the United States. 
Thus, less stigma may be associated with the behavior, leading to less tic-related 
impairment. 
Variables Affecting the Expression of Tics 
Although tic disorders have a neurological basis, the environment plays a 
significant role in tic expression.  Environmental factors found to reliably impact tic 
symptoms from primarily studies in the United States include being in a particular setting 
(e.g., school, home, friend’s house), participating in an activity (e.g., sports, music), 
reactions of other people to tics, and the presence or absence of specific stimuli (e.g., 
emotions, people, temperature; Conelea & Woods, 2008). These contextual variables are 
believed to interact with biological processes to help explain the variability in tics. 
Broadly speaking, these various contextual variables that impact tic expression can be 
broken into antecedents and consequences.   
Antecedent Variables 
Antecedents are external or internal contextual events that occur immediately 
before tics that change the likelihood of tic occurrence (Conelea & Woods, 2008). 
Settings, activities, and other people are examples of external antecedents. Himle et al. 
(2014) used a function-based assessment of tics (FBAT), to investigate antecedent 
variables associated with increases in tics. The FBAT is a semi-structured clinical 
interview in which a clinician interviews the patient and his or her family to identify 
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contextual variables connected to tic exacerbation. Results showed that over 90% of 
individuals reported that watching television and playing video games triggered tics. 
These findings are similar to Barnea et al. (2016) in which direct observation confirmed 
that 59% of children analyzed experienced most of their tics when watching television, 
and to Caurín, Serrano, Fernández-Alvarez, Campistol, and Pérez-Dueñas (2014) who 
found that playing video games and watching television increased tics in over half of the 
76 children with TD studied. In addition, Himle et al. (2014) showed that completing 
homework and being in class exacerbated tics in over 80% of children; this finding is 
consistent with results of Wadman, Glazebrook, Beer, and Jackson (2016), who showed 
that various settings in school influence tic expression. Finally, Himle et al. (2014) found 
that the anticipation of events led to tic exacerbation in 69% of children; this finding is 
similar to Caurín et al. (2014) who demonstrated that the anticipation/excitement of 
special dates and celebrations increased tics in 41% of participants.  
Other studies suggest that some settings and activities can attenuate tic severity. 
For instance, Silva, Munoz, Barickman, and Friedhoff (1995) found that doctor visits 
were associated with a decrease in tics for 27% of participants. Bodeck, Lappe, and Evers 
(2015) demonstrated that both active and passive participation in musical activity reduced 
tics significantly. Likewise, Misirlisoy et al. (2015) showed that tics were least frequent 
during a task that focused on non-tic motor activity compared to a task in which focus 
was on tics. Finally, many children experience a reduction in tics when concentrating on 
artistic or creative activities, such as painting, taking photographs, reading for pleasure, 
and listening to music (Caurín et al., 2014; Silva et al., 1995).  
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In addition to external antecedents, internal antecedents such as the premonitory 
urge or emotions like anxiety or boredom can influence the likelihood of tic occurrence. 
Premonitory urges are uncomfortable physical sensations such as an itch or a pressure 
that usually precede tics (Leckman, Walker, & Cohen, 1993). They may occur in specific 
regions of the body where the tic occurs, or they may be experienced as “generalized” 
across the entire body. Premonitory urges are reported by over 90% of individuals with 
tics, but they are usually not reported reliably by children until 10 years of age (Woods, 
Piacentini, Himle, & Chang, 2005). Himle, Woods, Conelea, Bauer, and Rice (2007) 
demonstrated that tic suppression is associated with premonitory urge exacerbation.  
Other internal antecedents include stress, boredom, anger, and frustration. Himle 
et al. (2014) reported that negative emotions such as being angry or frustrated increased 
tics in 15% of the sample. In addition, results from a self-report questionnaire 
administered to 76 children and adolescents with tics showed that stressful situations 
were believed to worsen tics in 74% of children (Caurín et al., 2014). This is similar to 
several other studies that also suggest an increase in tics during high periods of stress 
(Bornstein, Stefl, & Hammond, 1990; Eapen, Fox-Hiley, Banerjee, & Robertson, 2004; 
Silva et al., 1995). However, despite the apparent relationship between stress and tics, 
Conelea, Woods, and Brandt (2011) suggest the relationship may be more complex than a 
simple causal relationship in which stress directly increases tics. For example, Conelea, 
Ramanjam, Walther, Freeman, and Garcia (2014) observed children with tic disorders 
while they participated in two anxiety provoking tasks, and results did not show an 
increase in tics during periods of high stress. Furthermore, Conelea et al. (2011) used a 
repeated measures design to examine the stress-tic relationship and found no differences 
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between the stress condition and baseline. However, they did find that tic suppression 
became more difficult in the presence of stressors, suggesting that stress may influence 
tic frequency by disrupting one’s ability to suppress tics. Thus, future studies are needed 
to understand the stress-tic relationship. Finally, several studies have shown that feeling 
relaxed is an internal antecedent associated with tic attenuation (Eapen et al., 2004; 
Robertson, Banerjee, Eapen, & Fox-Hiley, 2002). 
Consequence Variables 
 Consequence variables occur after tics and serve to maintain or strengthen the 
future probability of tics via positive or negative reinforcement (Conelea & Woods, 
2008). One of the primary variables believed to reinforce tics involves the reduction of 
the aversive premonitory urge that occurs as a tic is completed (Himle et al., 2007; 
Woods et al., 2005). Research conducted primarily in the United States has also shown 
the impact of other consequence variables on tic severity, and several studies have 
demonstrated situations in which consequence variables positively or negatively reinforce 
tic expression (Capriotti et al., 2015; Eaton et al., 2017; Himle et al., 2014; Packer, 2005; 
Watson & Sterling, 1998; Zinner, Conelea, Glew, Woods, & Budman, 2012). For 
instance, Capriotti et al. (2015) asked 38 children and adolescents with PTDs and their 
parents to complete the Tic Accommodation and Reactions Scale (TARS). Results 
demonstrated that reactions to tics are common, with the average youth reporting 10 
distinct consequences for ticcing. Spearman’s rank-order correlation coefficients 
demonstrated fair parent-child agreement between TARS total scores (p = .52), but 
children had a significantly higher TARS total score than parents. Child and parent-report 
TARS total scores were related to multiple dimensions of PTD symptom severity. For 
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instance, both child- and parent-report TARS total score were positively correlated with 
vocal tic severity and tic-related impairment, and the child-report TARS total score was 
also positively correlated with total tic severity and premonitory urge severity. Further, 
TARS subscale scores demonstrated that aversive (e.g., one child teases another child), 
attention (e.g., parent gives child a hug), and escape-based (e.g., child allowed to stop 
doing homework) reactions to tics were positively correlated with several dimensions of 
PTD severity (Capriotti et al., 2015). Findings also demonstrated a relationship between 
escape-related consequences for ticcing and premonitory urge severity (Capriotti et al., 
2015). These findings suggest that repeatedly experiencing social negative reinforcement 
for ticcing, such as escape from an unpleasant activity like homework, may lead to 
increased premonitory urge salience/severity, which may in turn lead to more tics (Himle 
et al., 2007).  
Likewise, Eaton et al. (2017) used the TARS to investigate how reactions to tics 
related to tic severity. Results indicated that the TARS total score predicted total tic 
severity, as consequences for tics were significantly and positively correlated with tic 
severity. In addition, Himle et al. (2014) interviewed 51 children and their parents to 
examine common consequence factors associated with tic exacerbation. Results showed 
that attention-based reactions to tics, such as being told to stop ticcing, receiving comfort 
for ticcing, and being teased, were related to increased tic frequency. Thus, a friend or 
family member consoling a child every time he or she tics or repeatedly telling children 
to stop tics could increase the future probability of tic occurrence. Escape-based 
consequences were less prevalent, but several children noted that in situations where tic 
exacerbation occurred, children were asked to leave a room or not required to complete a 
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chore or task because of tics. For instance, tics may increase at home if parents allow 
children to stop doing homework during a bout of tics.  
Similarly, in a survey that analyzed peer victimization in 211 children with PTDs, 
Zinner et al. (2012) showed that when individuals with PTDs are subject to aversive 
reactions to tics, these reactions often lead to stronger premonitory urges and tic 
exacerbation. It is also believed that premonitory urges diminish as a tic is completed, 
thus potentially reinforcing tics (Himle et al., 2007; Woods et al., 2005). Watson and 
Sterling (1998) also showed that parental attention increased the prevalence of a 4-year-
old child’s coughing tic. However, when parental attention for the tic was eliminated, and 
instead, positive parental attention for the absence of the tic was delivered, the coughing 
tic frequency decreased. Likewise, Packer (2005) used parent report to examine 
consequences of tics at school. It was shown that aversive consequences, such as 
commenting on the tics or signaling discreetly to the child after a tic, led to negative 
outcomes. In contrast, rewarding the child for attempting to manage the tics led to 
positive outcomes. Unfortunately, it was not reported if these positive/negative 
“outcomes” related to tic frequency or another factor, such as emotional well-being. 
Overall, these studies indicate that reactions to tics can impact their severity.  
Comprehensive Behavioral Intervention for Tics (CBIT) 
 The notion that tic expression is heavily influenced by contextual factors has 
given rise to the comprehensive behavioral intervention for tics (CBIT), the most well-
supported nonpharmacological treatment for tics (Murphy, Lewin, Storch, & Stock, 2013; 
Steeves et al., 2012; Verdellen, Van de Griendt, Hartmann, & Murphy, 2011). The 
components underlying CBIT include psychoeducation, functional 
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assessment/intervention, and habit reversal therapy (HRT; Woods et al., 2008). In the 
first session of CBIT, therapists educate the client about tic disorders in order to reduce 
blame, stigma, and negative feelings related to the client’s symptoms. In the following 
session, a functional assessment is completed to assess contextual variables that influence 
tic expression. Based on results from the functional assessment, functional interventions 
are designed to manage antecedents and consequences that worsen tic severity (Woods et 
al., 2008). Finally, therapists use HRT to teach the client a specific way of recognizing 
and controlling the tics when they occur. This is done using three techniques; awareness 
training, competing response training, and social support.  
Piacentini et al. (2010) and Wilhelm et al. (2012) have demonstrated that CBIT is 
more effective than nonspecific supportive therapy in reducing tics and tic-related 
impairment in children and adults with tic disorders; however, CBIT still has room for 
improvement. The response rate in the child and adult studies was 53% and 38%, 
respectively; thus, the tic severity of many patients who received CBIT did not 
significantly improve. Further, the samples in the child and adult studies were 84% and 
76% white, non-Hispanic individuals, respectively. Therefore, results on the efficacy of 
CBIT for minority individuals are limited. As the functional assessment is one key 
element of CBIT, and the functional assessment seeks to understand how tics are reacted 
to in different situations, it is important to understand how individuals from different 
cultures may react to tics and how various environmental factors may impact tics in 
diverse cultures. Unfortunately, there is little information from countries outside the 
United States as to how tics are perceived and impacted by the environment.  
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Assessing Reactions to Tics 
The Function-Based Assessment of Tics (FBAT) and the Tic Accommodation and 
Reactions Scale (TARS) are the two main tools used to assess reactions to tics (Capriotti 
et al., 2015; Woods et al., 2008). The FBAT is a semi-structured clinical interview in 
which a clinician interviews the client and his or her family to examine contextual 
variables associated with tic exacerbation. The clinician uses the FBAT record form to 
ask the client about 11 common antecedent variables and seven common consequence 
variables that were related to increases in tic severity in past research. The clinician asks 
about the 11 standard antecedent variables and any other situations in which tic 
exacerbation occurs. After all tic-exacerbating antecedents are identified, possible 
consequences that may occur within each of these antecedent situations are noted. Social 
positive reinforcement via attention (e.g., told to stop tics, provided comfort) and 
negative reinforcement via escape from aversive situations (e.g., child not required to 
complete school work, child allowed/asked to leave an undesirable setting) are the two 
primary behavioral functions that are identified from the list of common consequences. 
The clinician’s goal is to discover how antecedent and consequence variables are 
connected to tic exacerbation.  
Unfortunately, the FBAT has several limitations. First, although multiple studies 
support the face validity of the instrument, the FBAT has not been validated and the 
psychometric properties of the measure are unknown. Further, only 11 antecedent and 
seven consequence variables are specifically assessed. The respondent does have the 
opportunity to identify “other” functional variables, but this requires families to recall 
these variables without being directly cued during the interview. Finally, researchers can 
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use the FBAT to generate hypotheses about contextual factors that may influence tic 
expression; however, real-world contingencies are complex, and since it is a self-report 
measure, it is difficult to determine with certainty the extent to which the functional 
variables impact tic expression.  
Another instrument, the TARS, is a standardized self and parent-report measure 
that evaluates the number and frequency of immediate consequences for tics. It includes 
questions about consequences of tics in three setting-based subscales (home, school, and 
public) and across three different behavioral functions (attention, escape, and aversive). 
The 35 questions were developed based on consequence items on the FBAT, and 
participants report the frequency of immediate consequences to tics occurring in the past 
week.  The frequency with which each of the possible consequences occurred in the past 
week is rated using a 4-point Likert scale, ranging from ‘Not at all’ to ‘Many Times’ 
(Woods et al., 2008). Along with assessing reactions others have to tics, the TARS also 
assesses antecedents likely to impact tics. The TARS has several limitations. First, the 
instrument has only been evaluated using a cross-sectional design; therefore, the temporal 
stability has not been examined, and it is unknown if tic-related consequences at one time 
point are a significant predictor of tic severity at a later time point. Further, the 
psychometric properties of the TARS have only been examined with a relatively small 
sample of 38 subjects, in which 92% were Caucasian, and individuals were excluded if 
they had previously received behavior therapy for tics. Finally, in Capriotti et al. (2015), 
the TARS was administered face-to-face, so the participants may not have endorsed some 
consequences because they felt that the experimenter may judge their reactions to tics.  
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Cultural Variability in Reactions to Tics 
Few studies have examined how individuals outside the United States react to tics 
and how such environmental factors may relate to tic severity.  Likewise, there has not 
been a consistent assessment tool used in these studies, with none of them using the 
FBAT or the TARS (Debes et al., 2010; Mathews et al., 2001; Rivera-Navarro, Cubo, & 
Almazán, 2014). Nevertheless, it is important to discuss the limited data on how 
accommodations and reactions to tics in various countries may influence their expression. 
Debes et al. (2010) used a structured interview to assess psychosocial and educational 
consequences of TD in 314 children from Denmark. Results demonstrated that 
approximately 45% of children were teased in school due to TD, and children with severe 
tics were teased significantly more than children with mild tics. Similarly, the American 
cohort in Himle et al. (2014) demonstrated that 35.3% of participants reported being 
laughed at, looked at, or asked about tics. Debes et al. (2010) also showed that children 
with severe tics experienced more loneliness and less understanding than those with mild 
tics, but the difference was not statistically significant.  
In contrast, among 85 Costa Rican subjects, only 13% acknowledged negative 
reactions to tics such as teasing from peers or scolding by parents (Mathews et al., 2001). 
The authors suggested that motor and vocal tics are viewed as bad habits, similar to the 
way nail biting is viewed in the United States; therefore, less stigma is associated with the 
behavior. Few people acknowledged or teased individuals who tic, but it was noted that 
some parents may discipline their children for ticcing because it is considered a voluntary 
habit (Mathews et al., 2001). This indicates that there may be differences in attention-
based reactions to tics among individuals from Costa Rica, Denmark, and the United 
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States. In Spain, a qualitative study of health professionals, children with TD, and parents 
explored perceptions of tic-related social, school, and family difficulties (Rivera-Navarro 
et al., 2014). Results showed that parents had greater worries about tics than affected 
children, and parents’ reactions to tics included telling the child to stop ticcing, helping 
the child hide tics, and constantly acknowledging tics. Children reported that these 
reactions not only worsened tic symptoms, but they also affected other mental conditions 
including anxiety and depression. Children also noted that stares from others in public 
increased tics, and if these stares were followed by a parent telling the child to stop 
ticcing, the tics became even worse.  
The aforementioned studies demonstrate that the frequency and type of reactions 
to tics may differ among countries; however, these studies only examined participants 
from three different countries and did not utilize a standardized measure. Further research 
needs to be conducted across cultures with a standardized measure to determine both the 
frequency of reactions to tics and relationship between the reactions and tic severity. One 
possible measure is the TARS for both children with PTDs and their parents (Capriotti et 
al., 2015). Unfortunately, the TARS has only been used with participants from the United 
States. Because little evidence exists to predict how non-United States individuals may 
differentially react to tics, a review of how cross-cultural differences in the stigma 
surrounding a) TD, b) movement-related disorders similar to TD, and c) mental disorders 
broadly may relate to reactions to tics will be completed. Understanding differences in 
stigma of those three areas across cultures may provide insights into how individuals 
from various cultures may react differently to tics. By extension those persons living in 
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countries where tics and related conditions are more heavily stigmatized may react in 
ways (i.e., social disapproval) that could lead to increases in tics through reinforcement.  
Stigma as a Framework for Understanding Reactions to Tics 
Stigma involves social disapproval or negative attitudes against other people or 
societies due to believed or actual attributes that are against the norm (Krajewski, 
Burazeri, & Brand, 2013). Stigmatized individuals may experience a loss of social status 
and discrimination based on negative stereotypes that are linked to a particular group, 
which could lead to social distancing from and/or marginalizing of affected individuals 
(Corrigan & Watson, 2002; Lauber, 2008). Additionally, individuals may experience self-
stigma, in which negative beliefs by the public are internalized by stigmatized individuals 
(Krajewski et al., 2013). Self-stigma involves the anticipation of rejection by others, and 
those who experience it usually feel shame and a decrease in self-esteem (Corrigan, 
1998). All of these factors related to stigma can have a variety of negative effects on 
those with mental disorders.  
Stigmatization of individuals with TD may be related to tic-contingent reactions 
because social disapproval of or negative attitudes toward movements outside of socially-
accepted normative behaviors may lead to specific behaviors toward individuals with TD, 
such as teasing, telling someone to stop ticcing, or excluding someone from an activity 
because of his/her tics. Therefore, research on the stigmatization of TD will be reviewed 
to examine (a) whether people with tics are stigmatized and (b) whether possible negative 
attitudes toward those with tics translate into specific actions toward individuals who 
express them. Since the stigmatization of persons with TD has been examined rarely in 
countries outside the United States, the cross-cultural stigmatization of those with 
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movement disorders similar to TD, such as epilepsy and Parkinson’s disease, will also be 
reviewed. Such comparisons of similar movement-related disorders may indicate ways in 
which individuals from other countries could react to those with TD. Finally, 
understanding cross-cultural differences in stigma toward those with various mental 
health conditions may give us further insights into how those with TD may be viewed in 
other countries. Thus, cross-cultural stigma of those with mental disorders broadly will be 
reviewed.  
Stigma of TD 
In the United States, Friedrich, Morgan, and Russell (1996) asked 153 children in 
elementary school to watch a video of a male peer introducing himself to a group. Two-
thirds of the children viewed the male peer engaging in motor tics, and one-third of the 
children watched a video of the same peer doing the introduction while displaying no 
motor tics. Findings demonstrated that the child was rated more positively when not 
displaying tics. Boudjouk, Woods, Miltenberger, and Long (2000) found similar results 
in middle school students from midwestern United States. Furthermore, Woods, Fuqua, 
and Outman (1999) showed that individuals with high frequency, more forceful tics were 
less socially accepted than individuals with low frequency, less forceful tics, suggesting 
that negative perception increases with increased severity and intensity.  
Long, Woods, Miltenberger, Fuqua, and Boudjouk (1999) extended this work to 
persons with co-occurring intellectual disabilities. In this study, 108 college students 
rated the social acceptability of individuals with tics and an intellectual disability. Results 
showed that males with motor and vocal tics were viewed as less socially acceptable than 
males who did not exhibit any tics. Further, Fat, Sell, Barrowman, and Doja (2012) 
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examined 80 videos and viewer comments related to TD on YouTube to analyze the way 
individuals perceive TD. Most videos portrayed TD in a positive or neutral light, with 
only 22% of the videos consisting of a negative representation of the disorder. However, 
the videos with a negative portrayal of TD had significantly more comments and views, 
and most of the comments tended to be derogatory rather than neutral or sympathetic. 
The comments pertaining to the videos (i.e., sympathetic, derogatory, or neutral) were 
associated with the raters’ positive, negative, or neutral perception of the videos. 
Unfortunately, the study did not report the cultural backgrounds of individuals who 
viewed or commented on the videos.  
Nevertheless, a few more recent studies have begun to look at how children with 
tics may be stigmatized in other countries. In Israel, Ben-Ezra et al. (2017) demonstrated 
that exposure to a video clip of an individual with tics elicited an increase in stigmatizing 
attitudes toward other people with the disorder. Unexpectedly, results also showed a 
positive association between participants’ level of education and their ratings of stigma. 
Further, a qualitative study in Australia indicated that individuals with TD felt socially 
isolated at school, as they did not have many friends and were left out of activities (Grace 
& Russell, 2005). In addition, a qualitative study in the United Kingdom indicated that 
children with TD struggled to fit into society’s expectations of normal behavior (Cutler, 
Murphy, Golmour, & Heyman, 2009). Participants noted that others viewed their 
behaviors as intentional and controllable, which led to the perception that they were 
“annoying” or “naughty” when they were unable to stop their tics. Similarly, Wadman, 
Tischler, and Jackson (2013) found that adolescents with TD reported concerns about 
talking with unfamiliar peers because of past negative reactions to their tics. Finally, 
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Katona (2013) studied attitudes towards TD in healthcare students from the United 
Kingdom. Results demonstrated that 26% of respondents would not want their children to 
marry an individual with the disorder.  
Combined, these studies demonstrate that negative perceptions of individuals with 
tics are common in children, adolescents, and adults. Individuals with TD are stigmatized 
as the public views people with tics as less socially acceptable than those with no tics, 
and negative perceptions are worse for individuals with more severe tics. If people have 
negative perceptions of individuals with tics, this could lead to negative reactions to tics, 
such as teasing, telling someone to stop ticcing, or excluding someone from an activity 
because of his/her tics. As shown by Capriotti et al. (2015), such reactions are associated 
with an increase in tic severity. However, studies have primarily examined people’s 
perception of individuals with TD from the United States, and there have not been direct 
comparisons in how individuals with TD may be differentially stigmatized across 
countries, so further research is needed.  
Stigmatization of Other Movement-Related Disorders 
 Several studies have also analyzed the stigmatization of other visible 
movement-related disorders such as epilepsy and Parkinson’s disease (PD). Such 
comparisons may indicate ways in which individuals from other countries could react to 
TD. Epilepsy is a neurological disorder characterized by sudden, recurrent seizures that 
may result in a loss of consciousness or convulsions (Jacoby & Austin, 2007). According 
to a review of attitudes toward epilepsy in different cultures, individuals from North 
America seem to have a more positive perception of persons with the disorder, and 
individuals from countries in Asia and Africa have more negative attitudes (Lim, Lim, 
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Tan, & Lim, 2011). In the United States, the percentage of participants who would allow 
their child to play with a child with epilepsy increased from 57% to 89% from 1949 to 
1987, and only 3% of respondents agreed that epilepsy is a form of insanity in 1987 
(Baumann, Wilson, & Wiese, 1995). Bishop and Boag (2006) also demonstrated that 
teachers’ attitudes about epilepsy in the United States were generally positive, and most 
teachers wanted to know more about epilepsy to assist individuals with epilepsy in their 
classrooms.  
Outside of the United States, Baker, Brooks, Buck, and Jacoby (2000) used a self-
report questionnaire to examine perceived stigma of over 5000 individuals with epilepsy 
from 15 European countries. Results showed that 51% of participants reported feeling 
stigmatized, with 18% reporting feeling highly stigmatized. Cross-cultural analyses 
demonstrated that individuals in Spain perceived the least stigma, whereas respondents in 
France felt the most. Further, Jacoby, Gorry, Gamble, and Baker (2004) demonstrated 
that participants from the United Kingdom seemed well-informed about epilepsy, and 
approximately 90% of respondents thought people with epilepsy could be as intelligent 
and successful as the general public. Unfortunately, close to half of the sample still 
believed that people with epilepsy are treated differently by society and that people with 
epilepsy may act unpredictably and out of control. 
Studies from Trinidad and Tobago, Austria, and New Zealand also demonstrated 
few negative attitudes toward people with epilepsy. In Trinidad and Tobago, close to 
80% of the 350 college participants responded positively to questions regarding their 
perception of individuals with epilepsy, and in Austria, only 10% of respondents had 
negative attitudes toward people with the disorder (Spatt et al., 2005; Youssef et al., 
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2009). Likewise, only 1% of participants in a study in New Zealand considered epilepsy a 
form of insanity, and less than 10% did not want their children to associate with or marry 
a person with epilepsy (Hills & MacKenzie, 2002).  
Studies from countries in Asia and Africa seemed to show more negative 
perceptions of individuals with epilepsy than other parts of the world. For instance, 
Ramasundrum, Azhar, Hussin, and Tan (2000) surveyed 839 individuals from Malaysia 
about their attitude toward and knowledge of epilepsy. Their study demonstrated that 
over 50% of respondents knew a person with epilepsy, but 20% of subjects did not want 
their children associating with a person with seizures, 50% did not want their children to 
marry someone with epilepsy, and almost 60% did not think people with seizures should 
be employed in “normal” jobs. Similarly, a survey of 365 individuals without epilepsy in 
Nigeria demonstrated that over 80% of respondents believed the primary cause of 
epilepsy was witchcraft, which may be related to many of the respondents not wanting to 
associate with people who have the disorder (Osungbade & Siyanbade, 2011). Other 
studies in Nigeria showed that subjects tend to avoid people with epilepsy because it is 
believed that they are contagious or cursed by evil people and spirits (Ojinnaka, 2002; 
Osakwe, Otte, & Alo, 2014). Finally, Mushi et al. (2011) demonstrated that some 
adolescents with epilepsy in Tanzania are teased and ignored by classmates because their 
peers believe they are “mad men.”  
Parkinson’s disease (PD) offers another possible comparative disorder. Moore and 
Knowles (2006) examined the perception of those with PD in Australia and found that 
close to half of their 200 subjects described a stigma attached to the disease. Respondents 
acknowledged that they felt individuals with PD could be a burden because they need 
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help with day to day activities, and other people may look at individuals with the disease 
as if they are helpless. Nijhof (1995) interviewed 24 individuals with PD in the 
Netherlands about ways they are perceived in public. A common response was feeling 
shame because participants felt that other people constantly stared at and judged them for 
having movements outside the norm. Authors described these feelings as “rule-breaking 
behaviors” because respondents felt like they were breaking social rules; thus, other 
individuals tend to judge them. Individuals from the Netherlands could approach TD in a 
similar way where they could stare at or judge people with tics for having movements 
outside the norm. If this occurs, it could impact the severity of tics because studies have 
demonstrated that even a simple reaction to tics, such as staring at another person for 
ticcing, can reinforce tics and increase tic severity (Himle et al., 2014; Rivera-Navarro et 
al., 2014). 
Studies from countries in Africa also demonstrate negative attitudes toward those 
with PD, and these attitudes seem more negative than attitudes found in other locations 
because many in African countries view individuals with the disorder as cursed and/or 
contagious (Dotchin, Msuya, & Walker, 2007; Mshana, Dotchin, & Walker, 2011). In 
Northern Tanzania, Mshana et al. (2011) conducted interviews with a variety of 
individuals connected to PD including individuals with PD, care takers, health workers, 
and community members. A common theme from both individuals with PD and 
caregivers was constant social isolation for individuals with PD, which could stem from 
the belief that witchcraft is the cause of the illness.  
Overall, results from various countries demonstrated stigmatization tendencies for 
other movement-related disorders that may predict an increased likelihood of reactions to 
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tics. For instance, it was shown that individuals with movement-related disorders in 
France feel highly stigmatized (Baker et al., 2000), and many respondents from countries 
in Asia and Africa have misconceptions related to epilepsy and PD that could lead to 
individuals with similar movement-related disorders being stared at and ignored (Mulatu, 
1999; Mushi et al., 2011; Osungbad & Siyanbade, 2011; Ramasundrum et al., 2000). If 
tics engender similar beliefs in these countries, they may also be reacted to in an aversive 
fashion. Such aversive reactions could include avoiding or stopping interactions with 
people after they tic or expecting people to be able to control their tics. As shown by 
Capriotti et al. (2015), aversive reactions to tics could lead to increases in tic severity. 
There were discrepancies in how people reacted to movement-related disorders in the 
United States, United Kingdom, Netherlands, and Norway, so clear conclusions were not 
evident to predict how individuals in these countries may differentially react to tics  
(Baumann et al., 1995; Bishop & Boag, 2006; Jacoby et al., 2004; Nihof, 1995).  
Cross-Cultural Differences in Stigma of Mental Disorders 
 Understanding cross-cultural differences in stigma associated with mental 
health may give us further insights into how those with TD may be viewed in other 
countries. Several studies have examined the stigma of individuals with mental disorders 
across countries, with many finding cross-cultural differences in levels of stigma. 
Griffiths et al. (2006) surveyed adults from Australia and Japan to examine public 
attitudes toward individuals with mental disorders in the two countries. Results 
demonstrated that respondents from Japan reported more personal stigma and wanted 
more social distance from individuals with mental illness than Australians. Similarly, 
Mehta, Kassam, Leese, Butler, and Thornicrof (2009) surveyed individuals from England 
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and Scotland to examine trends in attitudes toward people with mental disorders from 
1994 to 2003. Results showed that public attitudes toward individuals with mental 
disorders became less positive in both countries, with respondents from England showing 
a greater negative trend than those from Scotland.  
In addition, Dietrich et al. (2004) examined causal attributions of mental disorders 
in Russia, Mongolia, and Germany. Individuals in Russia and Mongolia tended to 
attribute the cause of mental disorders to ‘lack of will power’ and ‘immoral lifestyle,’ 
more so than subjects from Germany. Moreover, many participants from Russia and 
Mongolia suggested that individuals with mental illnesses could control their diagnoses, 
and this belief was associated with distancing oneself from people with disorders. In 
Singapore, over 3000 respondents were given measures that examined personal stigma 
and social distance to individuals with mental illnesses (Subramaniam et al., 2017). 
Results showed that two factors, ‘weak-not-sick’ and ‘dangerous/unpredictable,’ were 
endorsed as participants communicated their beliefs about others with mental disorders. 
Differences were observed between individuals of Malay and Indian ethnicities in 
Singapore, as the Malays had higher weak-not-sick scores, while those of Indian ethnicity 
had higher dangerous/unpredictable scores (Subramaniam et al., 2017).  
Other studies have examined how medical professionals across countries view 
those with mental disorders. For example, Stefanovics et al. (2016) compared attitudes 
toward people with mental illness among mental health professionals from the United 
States, Brazil, Ghana, Nigeria, and China. The survey examined four different factors 
including wanting to socialize with individuals with mental illness, belief that people 
with mental illness should have normal roles in society, nonbelief in supernatural causes 
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of mental illness such as witchcraft or curses, and belief in biological causes of mental 
illness. Medical professionals from the United States demonstrated the least stigma 
toward individuals with mental illness among the five countries. Participants from China 
had the lowest scores on the socializing and normalizing factors, suggesting that Chinese 
medical professionals showed the most stigmatization. Overall, Stefanovics et al. (2016) 
indicated that stigmatized attitudes toward individuals with mental illness were more 
prevalent in medical professionals from developing countries. Chambers et al. (2010) 
also examined medical professionals’ attitudes toward mental illness as they surveyed 
nurses from Lithuania, Italy, Ireland, Portugal, and Finland. Results showed that most 
respondents had positive attitudes, but nurses from Portugal had significantly more 
positive scores than participants from the other four countries. Further, those from 
Lithuania consistently had more negative attitudes toward individuals with mental illness, 
as they were more likely to believe that people with mental illness were inferior and a 
threat to society than were nurses from the other countries.  
Additional studies examined views of individuals with mental disorders by asking 
participants with a mental illness about perceived discrimination, devaluation, and self-
stigma. Self-stigma involves negative beliefs by the public being internalized by those 
with mental disorders and can lead to people losing their previously held or desired 
identities (Brohan, Elgie, Sartoris, & Thornicroft, 2010). Krajewski et al. (2013) surveyed 
individuals with psychiatric disorders from Croatia, Israel, Lithuania, Malta, Romania, 
and Sweden to assess several factors related to stigma. They found differences in rates of 
self-stigma and perceived discrimination and devaluation among the countries. For 
example, levels of reported self-stigma were different between Croatia and Sweden, with 
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57% of respondents from Croatia and only 15% of subjects from Sweden reporting 
negative self-stigma. Further, individuals from Sweden demonstrated higher perceived 
devaluation and discrimination than individuals from the other countries, even though 
they reported the lowest self-stigma scores. These results suggest that cultures may 
differentially impact the relationship between beliefs about the level of stigma in the 
community and the internalization of that stigma.  
Similarly, Brohan et al. (2010) examined levels of self-stigma and perceived 
discrimination reported by individuals with schizophrenia or other psychotic disorders 
across 14 European countries. For both variables, there were significant differences 
across countries. Participants from Greece reported the highest self-stigma and perceived 
discrimination scores, and individuals from Slovenia and Romania reported the lowest 
self-stigma and perceived discrimination scores, respectively. Further, Evans-Lacko, 
Brohan, Mojtabai, and Thornicroft (2012) used data from the general public and from 
those with mental disorders in 14 European countries in order to examine the relationship 
between public stigma, self-stigma, and perceived discrimination. Differences in 
stigmatizing attitudes were reported across the 14 countries, and living in countries with 
fewer stigmatizing attitudes was associated with lower rates of self-stigma and less 
perceived discrimination for participants with a mental illness. Additionally, in countries 
where the public reported feeling more comfortable talking to those with mental illness, 
there were also lower levels of self-stigma and less perceived discrimination. Combined, 
these results demonstrated that differences in stigmatizing attitudes exist between 
European countries, and that individuals in countries with fewer negative attitudes 
seemed to have better experiences.  
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Overall, these studies demonstrated cross-cultural variability in stigma of those 
with mental health conditions. The general public and medical professionals reported 
differences in attitudes, social distancing, and perceived dangerousness of individuals 
with mental disorders. Likewise, those with mental disorders reported cross-cultural 
differences in self-stigma and perceived discrimination and devaluation. This variability 
in stigma toward mental disorders among different countries suggests that there may also 
be differences in how individuals from these countries perceive people with TD. 
Summary 
The cross-cultural stigmatization of individuals with TD, movement disorders 
similar to TD, and mental disorders broadly was reviewed. Studies examining the cross-
cultural stigmatization of TD demonstrated that negative perceptions of individuals with 
tics are common, with the public viewing people with tics as less socially acceptable than 
those with no tics. Individuals with tics seem to be stigmatized across countries, but 
cross-cultural differences are unknown because direct comparisons of stigmatization of 
those with TD across countries has not been examined. The cross-cultural stigmatization 
of movement disorders similar to TD, such as epilepsy and Parkinson’s disease, was also 
reviewed. Differences in stigmatization levels were observed across countries, with 
respondents in some countries demonstrating tendencies that may predict an increased 
likelihood of reactions to tics. Finally, cross-cultural differences in stigma associated with 
mental disorders were examined to give us further insights into how those with TD may 
be viewed in other countries. Results demonstrated variability in stigmatizing attitudes 
toward those with mental disorders across countries. Overall, the studies did not give a 
clear conclusion of which countries may have the most stigmatization toward tics, but 
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there was variability in stigma toward TD, movement disorders similar to TD, and mental 
disorders broadly among different countries. This suggests that there may also be 
differences in how individuals from these countries perceive and react to individuals with 
TD.  
Study Aims 
The current study had five aims. First, I explored the following clinical 
characteristics from four different countries of origin; age at onset, male to female ratio, 
and comorbidities of individuals with TD. Second, I examined the psychometric 
properties of the Parent Tic Questionnaire (PTQ) and the Tic Accommodations and 
Reaction Scale – Parent Report (TARS-PR) with individuals from different countries of 
origin. It was hypothesized that there would be acceptable or greater internal consistency 
and convergent validity for both the PTQ and TAR-PR across participants from the 
different countries. Third, I sought to explore potential differences in levels of tic 
severity, as measured by the PTQ, among participants from different countries of origin. 
Fourth, I examined common reactions that occur in response to children’s tics, as 
measured by the TARS-PR. It was hypothesized that there would be differences in 
reactions to tics among the different countries of origin. Finally, it was hypothesized that 
within participants from each country, there would be significant positive correlations 
between scores on the PTQ and TARS-PR. Analyses examined the strength of the 
relationship between scores on the PTQ and scores on the TARS-PR across countries of 
origin.  
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Method 
Participants 
Participants included parents of children with tic disorders from multiple 
countries. To be eligible, parents had to be at least 18 years old, the parent or guardian of 
a child who meets parent self-report criteria for TD or PTD, live in the same household as 
the child, and speak English. Participants were recruited via multiple settings. The first 
group of participants were recruited at the 2018 National Education and Advocacy 
Conference hosted by the Tourette Association of America (TAA) in Arlington, Virginia. 
Participants also were recruited through regular clinic flow at the Tic Disorder Specialty 
Clinic at Marquette University and via the TAA website and social media outlets (e.g., 
Facebook, Twitter, etc.). Finally, the online survey was sent via email to those who lead 
TD support groups and TD organizations in the United Kingdom, Norway, France, 
Australia, Austria, Lebanon, the Netherlands, and Israel. These individuals were asked to 
distribute the online survey to eligible participants. 
Two hundred ninety-four participants from 25 countries completed the study (Tables 
1, 2 and 3); however, the data collected yielded an adequate sample size from only a few 
select countries. These samples included participants with a country of origin in 1) United 
States (n = 76), 2) United Kingdom (n = 97), 3) Netherlands and Norway (n = 50; Tables 
4 and 5). Participants from the Netherlands and Norway were combined because both 
countries had fewer participants than the United States and United Kingdom, both 
countries are located in Northern Europe, and there were no significant demographic 
differences between the two countries (Table 6). 
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Table 1 
      Child Demographics and Clinical Characteristics 
 Relative Percentage (n/N)  
 
 
 
 
 
 
                        Gender Race Lifetime 
Medication 
for Tics 
Lifetime 
Behavior 
Therapy for 
Tics 
 
 
 
 
 
Male Female Transgender White Latino Asian Native 
American 
African 
American 
Mixed Other   
Overall 
(N=294) 
75.1 
(220/293) 
24.6 
(72/293) 
.3 
(1/293) 
82.9 
(243/293) 
.3 
(1/293) 
2.0 
(6/293) 
.3 
(1/293) 
0 
(0/293) 
6.5 
(19/293) 
7.8 
(23/293) 
43.6 
(126/289) 
33.8 
(93/275) 
United States 
(N=76) 
78.9 
(60/76) 
21.1 
(16/76) 
0 
(0/76) 
88.2 
(67/76) 
1.3 
(1/76) 
0 
(0/76) 
1.3 
(1/76) 
0 
(0/76) 
9.2 
(7/76) 
0 
(0/76) 
57.9 
(44/76) 
31.9 
(22/69) 
Canada 
(N=7) 
85.7 
(6/7) 
14.3 
(1/7) 
0 
(0/7) 
100.0 
(7/7) 
0.0 
(0/7) 
0 
(0/7) 
0 
(0/7) 
0 
(0/7) 
0 
(0/7) 
0 
(0/7) 
66.7 
(4/6) 
0 
(0/6) 
Australia 
(N=11) 
70.0 
(7/10) 
30.0 
(3/10) 
0 
(0/10) 
90.0 
(9/10) 
0 
(0/10) 
0 
(0/10) 
0 
(0/10) 
0 
(0/10) 
10.0 
(1/10) 
0 
(0/10) 
70.0 
(7/10) 
60.0 
(6/10) 
Ireland 
(N=11) 
81.8 
(9/11) 
18.2 
(2/11) 
0 
(0/11) 
81.8 
(9/11) 
0 
(0/11) 
0 
(0/11) 
0 
(0/11) 
0 
(0/11) 
0 
(0/11) 
18.2 
(2/11) 
27.3 
(3/11) 
63.6 
(7/11) 
United 
Kingdom 
(N=97) 
72.2 
(70/97) 
 
27.8 
(27/97) 
 
0 
(0/97) 
85.6 
(83/97) 
0 
(0/97) 
2.1 
(2/97) 
0 
(0/97) 
0 
(0/97) 
5.2 
(5/97) 
7.2 
(7/97) 
37.5 
(36/96) 
26.7 
(24/90) 
South Africa 
(N=6) 
100.0 
(6/6) 
0 
(0/6) 
0 
(0/6) 
66.7 
(4/6) 
0 
(0/6) 
0 
(0/6) 
0 
(0/6) 
0 
(0/6) 
33.3 
(2/6) 
0 
(0/6) 
60.0 
(3/5) 
20.0 
(1/5) 
Taiwan 
(N=3) 
66.7 
(2/3) 
33.3 
(1/3) 
0 
(0/3) 
0 
(0/3) 
0 
(0/3) 
100.0 
(3/3) 
0 
(0/3) 
0 
(0/3) 
0 
(0/3) 
0 
(0/3) 
66.7 
(2/3) 
33.3 
(1/3) 
Austria 
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
100.0 
(1/1) 
Pakistan  
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
France 
(N=2) 
100.0 
(2/2) 
0 
(0/2) 
0 
(0/2) 
100.0 
(2/2) 
0 
(0/2) 
0 
(0/2) 
0 
(0/2) 
0 
(0/2) 
0 
(0/2) 
0 
(0/2) 
0 
(0/2) 
0 
(0/2) 
Lebanon 
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
India 
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
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Note. NR = Not Reported 
 
  
Italy 
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
New Zealand 
(N=14) 
50.0 
(7/14) 
50.0 
(7/14) 
0 
(0/14) 
78.6 
(11/14) 
0 
(0/14) 
7.1 
(1/14) 
0 
(0/14) 
0 
(0/14) 
14.3 
(2/14) 
0 
(0/14) 
57.1 
(8/14) 
35.7 
(5/14) 
Poland 
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
Netherlands 
(N=20) 
80.0 
(16/20) 
20.0 
(4/20) 
0 
(0/20) 
85.0 
(17/20) 
0 
(0/20) 
0 
(0/20) 
0 
(0/20) 
0 
(0/20) 
5.0 
(1/20) 
10.0 
(2/20) 
31.6 
(6/19) 
70.0 
(14/20) 
Belgium 
(N=4) 
50.0 
(2/4) 
50.0 
(2/4) 
0 
(0/4) 
75.0 
(3/4) 
0 
(0/4) 
0 
(0/4) 
0 
(0/4) 
0 
(0/4) 
0 
(0/4) 
25.0 
(1/4) 
25.0 
(1/4) 
50.0 
(2/4) 
Norway 
(N=30) 
70.0 
(21/30) 
30.0 
(9/30) 
0 
(0/30) 
73.3 
(22/30) 
0 
(0/30) 
0 
(0/30) 
0 
(0/30) 
0 
(0/30) 
0 
(0/30) 
26.7 
(8/30) 
23.3 
(7/30) 
17.9 
(5/28) 
Israel 
(N=1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
Mexico 
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
Germany  
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
100.0 
(1/1) 
Morocco 
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
100.0 
(1/1) 
100.0 
(1/1) 
Scotland 
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
Denmark 
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
Sweden 
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
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Table 2 
      Parent/Guardian Demographics 
 
Variables Relative Percentage (n/N) 
 
 Gender 
 
 
 
Relationship to Child Race 
 Male 
 
 
Female Transgender Mother Father Stepdad Uncle White Latino Asian Native 
American 
African 
American 
Mixed Other 
Overall 
(N=294)   
6.53 
(19/291) 
92.4 
(269/291) 
0 
(0/291) 
92.4 
(269/291) 
5.50 
(16/291) 
.69 
(2/291) 
.34 
(1/291) 
87.7 
(256/292) 
.3 
(1/292) 
2.1 
(6/292) 
0 
(0/292) 
0 
(0/292) 
2.4 
(7/292) 
7.5 
(22/292) 
United States 
(N=76) 
4.05 
(3/74) 
95.9 
(71/74) 
0 
(0/74) 
95.9 
(71/74) 
2.70 
(2/74) 
0 
(0/74) 
1.35 
(1/74) 
93.4 
(71/76) 
1.3 
(1/76) 
1.3 
(1/76) 
0 
(0/76) 
0 
(0/76) 
3.9 
(3/76) 
0 
(0/76) 
Canada  
(N=7) 
0 
(0/7) 
100.0 
(7/7) 
0 
(0/7) 
100.0 
(7/7) 
0 
(0/7) 
0 
(0/7) 
0 
(0/7) 
85.7 
(6/7) 
0.0 
(0/7) 
0 
(0/7) 
0 
(0/7) 
0 
(0/7) 
14.3 
(1/7) 
0 
(0/7) 
Australia 
(N=11) 
0 
(0/10) 
100.00 
(10/10) 
0 
(0/10) 
100.00 
(10/10) 
0 
(0/10) 
0 
(0/10) 
0 
(0/10) 
100.0 
(10/10) 
0 
(0/10) 
0 
(0/10) 
0 
(0/10) 
0 
(0/10) 
0 
(0/10) 
0 
(0/10) 
Ireland  
(N=11) 
0 
(0/11) 
100.0 
(11/11) 
0 
(0/11) 
100.0 
(11/11) 
0 
(0/11) 
0 
(0/11) 
0 
(0/11) 
90.0 
(10/11) 
0 
(0/11) 
0 
(0/11) 
0 
(0/11) 
0 
(0/11) 
0 
(0/11) 
9.1 
(1/11) 
United 
Kingdom  
(N=97) 
3.13 
(3/96) 
93.8 
(90/96) 
0 
(0/96) 
93.8 
(90/96) 
3.13 
(3/96) 
0 
(0/96) 
0 
(0/96) 
89.6 
(86/96) 
0 
(0/96) 
2.1 
(2/96) 
0 
(0/96) 
0 
(0/96) 
0 
(0/96) 
8.3 
(8/96) 
South Africa 
(N=6) 
0 
(0/6) 
100.0 
(6/6) 
0 
(0/6) 
100.0 
(6/6) 
0 
(0/6) 
0 
(0/6) 
0 
(0/6) 
66.7 
(4/6) 
0 
(0/6) 
0 
(0/6) 
0 
(0/6) 
0 
(0/6) 
33.3 
(2/6) 
0 
(0/6) 
Taiwan 
(N=3) 
66.7 
(2/3) 
33.3 
(1/3) 
0 
(0/3) 
33.3 
(1/3) 
66.7 
(2/3) 
0 
(0/3) 
0 
(0/3) 
0 
(0/3) 
0 
(0/3) 
100.0 
(3/3) 
0 
(0/3) 
0 
(0/3) 
0 
(0/3) 
0 
(0/3) 
Austria 
 (N=1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
Pakistan  
(N=1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
France 
(N=2) 
0 
(0/2) 
100.0 
(2/2) 
0 
(0/2) 
100.0 
(0/2) 
0 
(0/2) 
0 
(0/2) 
0 
(0/2) 
100.0 
(2/2) 
0 
(0/2) 
0 
(0/2) 
0 
(0/2) 
0 
(0/2) 
0 
(0/2) 
0 
(0/2) 
Lebanon 
(N=1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
 India 
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
Italy 
(N=1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
New Zealand 
(N=14) 
7.1 
(1/14) 
92.8 
(13/14) 
0 
(0/14) 
92.8 
(13/14) 
7.1 
(1/14) 
0 
(0/14) 
0 
(0/14) 
100.0 
(14/14) 
0 
(0/14) 
0 
(0/14) 
0 
(0/14) 
0 
(0/14) 
0 
(0/14) 
0 
(0/14) 
Poland 0 100.0 0 100.0 0 0 0 100.0 0 0 0 0 0 0 
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(N=1) (0/1) (1/1) (0/1) (1/1) (0/1) (0/1) (0/1) (1/1) (0/1) (0/1) (0/1) (0/1) (0/1) (0/1) 
Netherlands 
(N=20) 
20.0 
(4/20) 
80.0 
(16/20) 
0 
(0/20) 
80.0 
(16/20) 
15.0 
(3/20) 
5.0 
(1/20) 
0 
(0/20) 
90.0 
(18/20) 
0 
(0/20) 
0 
(0/20) 
0 
(0/20) 
0 
(0/20) 
5.0 
(1/20) 
5.0 
(1/20) 
Belgium 
(N=4) 
0 
(0/4) 
100.0 
(4/4) 
0 
(0/4) 
100.0 
(4/4) 
0 
(0/4) 
0 
(0/4) 
0 
(0/4) 
75.0 
(3/4) 
0 
(0/4) 
0 
(0/4) 
0 
(0/4) 
0 
(0/4) 
0 
(0/4) 
25.0 
(1/4) 
Norway 
(N=30) 
13.3 
(4/30) 
86.7 
(26/30) 
0 
(0/20) 
86.7 
(26/30) 
13.3 
(4/30) 
0 
(0/30) 
0 
(0/30) 
76.7 
(23/30) 
0 
(0/30) 
0 
(0/30) 
0 
(0/30) 
0 
(0/30) 
0 
(0/30) 
26.7 
(8/30) 
Israel 
(N=1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
Mexico 
(N=1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
Germany  
(N=1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
Morocco 
(N=1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
Scotland 
(N=1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
Denmark 
(N=1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
Sweden 
(N=1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
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Table 3 
         Child Comorbid Diagnoses - Parent Report 
 
Variables Relative Percentage (n/N) 
       
 
 
 
 
 
               Lifetime Comorbid Diagnosis (Parent Report) 
 
 
 
 
 
Any 
Comorbid 
Disorder 
Obsessive- 
Compulsive 
Disorder 
Attention Deficit 
Hyperactivity Disorder 
Anxiety 
Disorder 
Eating 
Disorder 
Alcohol or 
Drug Abuse 
Overall 
(N=294) 
68.1 
(196/288) 
34.8 
(101/290) 
42.5 
(121/285) 
45.0 
(130/289) 
4.2 
(12/285) 
.7 
(2/285) 
       
United States 
(N=76) 
77.0 
(57/74) 
46.7 
(35/75) 
52.0 
(39/75) 
58.1 
(43/74) 
1.3 
(1/75) 
1.3 
(1/75) 
       
Canada 
(N=7) 
85.7 
(6/7) 
50.0 
(3/6) 
66.7 
(4/6) 
83.3 
(5/6) 
16.7 
(1/6) 
16.7 
(1/6) 
       
Australia 
(N=11) 
70.0 
(7/10) 
40.0 
(4/10) 
60.0 
(6/10) 
50.0 
(5/10) 
0 
(0/10) 
0 
(0/10) 
       
Ireland 
(N=11) 
63.6 
(7/11) 
27.3 
(3/11) 
27.3 
(3/11) 
45.5 
(5/11) 
0 
(0/11) 
0 
(0/11) 
       
United Kingdom 
(N=97) 
63.5 
(61/96) 
35.4 
(34/96) 
25.8 
(24/93) 
50.0 
(48/96) 
6.5 
(6/93) 
0 
(0/93) 
       
 
South Africa  
 
83.3 
 
50.0 
 
66.7 
 
66.7 
 
0 
 
0 
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(N=6) (5/6) (3/6) (4/6) (4/6) (0/6) (0/6) 
       
Taiwan  
(N=3) 
100.0 
(3/3) 
100.0 
(3/3) 
33.3 
(1/3) 
33.3 
(1/3) 
0 
(0/3) 
0 
(0/3) 
       
Austria 
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
       
Pakistan 
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
100.0 
(1/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
       
France  
(N= 2) 
50.0 
(1/2) 
50.0 
(1/2) 
50.0 
(1/2) 
50.0 
(1/2) 
0 
(0/2) 
0 
(0/2) 
       
Lebanon 
(N=1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
       
India 
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
       
Italy 
(N=1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
       
New Zealand 
(N=14) 
64.3 
(9/14) 
28.6 
(4/14) 
30.8 
(4/13) 
35.7 
(5/14) 
0 
(0/14) 
0 
(0/14) 
       
Poland 
(N=1) 
100.0 
(1/1) 
100.0 
(1/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
       
Netherlands 
(N=20) 
50.0 
(10/20) 
20.0 
(4/20) 
35.0 
(7/20) 
30.0 
(6/20) 
5.0 
(1/20) 
0 
(0/20) 
       
Belgium 
(N=4) 
25.0 
(1/4) 
0 
(0/4) 
25.0 
(1/4) 
25.0 
(1/4) 
0 
(0/4) 
0 
(0/4) 
Norway 69.0 13.3 62.1 10.0 7.1 0 
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(N=30) (20/29) (4/30) (18/29) (3/30) (2/28) (0/28) 
       
Israel 
(N=1) 
100.0 
(1/1) 
100.0 
(1/1) 
100.0 
(1/1) 
100.0                      
(1/1) 
100.0 
(1/1) 
0 
(0/1) 
       
Mexico 
(N=1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
       
Germany 
(N=1) 
100.0 
(1/1) 
100.0 
(1/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
       
Morocco 
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
       
Scotland 
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
100.0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
0 
(0/1) 
       
Denmark 
(N=1) 
100.0 
(1/1) 
0 
(0/1) 
100.0 
(1/1) 
100.0                  
(1/1) 
0 
(0/1) 
0 
(0/1) 
       
Sweden 
(N=1) 
0 
(1/1) 
0 
(0/1) 
0 
(0/1) 
100.0                    
(1/1) 
0 
(0/1) 
0 
(0/1) 
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Table 4 
Child Demographics and Clinical Characteristics of Select Countries 
Variables 
Relative Percentage (n/N) 
Chi-Square 
Statistic (χ 2) 
Significance 
Level 
 
Overall 
(N=223) 
United 
States 
(N=76) 
United 
Kingdom 
(N=97) 
Netherlands/ 
Norway 
(N=50) 
 
 
Gender     1.70 .59 
    Male  74.9 
(167/223) 
78.9 
(60/76) 
72.2 
(70/97) 
74 
(37/50) 
 
 
       
    Female  25.1 
(56/223) 
21.1 
(16/76) 
27.8 
(27/97) 
26 
(13/50) 
 
 
       
Race     25.53 <.01 
  White 84.8 
(189/223) 
88.2a 
(67/76) 
85.6a 
(83/97) 
78a 
(39/50) 
 
 
       
  Latino  .4 
(1/223) 
1.3a 
(1/76) 
0a 
(0/97) 
0a 
(0/50) 
 
 
       
  Asian .9 
(2/223) 
0a 
(0/76) 
2.1a 
(2/97) 
0a 
(0/50) 
 
 
       
  Mixed 5.8 
(13/223) 
9.2a 
(7/76) 
5.2a 
(5/97) 
2a 
(1/50) 
 
 
       
  Native  
  American 
.4 
(1/223) 
1.3a 
(1/76) 
0a 
(0/97) 
0a 
(0/50) 
 
 
       
  African        
American  
0 
(0/223) 
0a 
(0/76) 
0a 
(0/97) 
0a 
(0/50) 
 
 
       
 Other 7.6 
(17/223) 
0a 
(0/76) 
72ab 
(7/97) 
20b 
(10/50) 
 
 
       
Lifetime 
Medication 
for Tics 
41.7 
(93/221) 
57.9a 
(44/76) 
37.5b 
(36/96) 
26.5b 
(13/49) 
13.49 <.01 
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Lifetime 
Behavior 
Therapy for 
Tics 
31.4 
(65/207) 
31.9 
(22/69) 
26.7 
(24/90) 
39.6  
(19/48) 
2.44 .30 
       
Any 
Comorbid 
Diagnosis 
67.6 
(148/219) 
77 
(57/74) 
63.5 
(61/96) 
61.2  
(30/49) 
4.63 .10 
       
Comorbid 
Diagnoses 
(Parent 
Report) 
    
 
 
Obsessive-
Compulsive                   
Disorder 
34.8 
(77/221) 
46.7a 
(35/75) 
35.4a 
(34/96) 
16b 
(8/50) 
12.45 <.01 
       
Attention 
Deficit          
Hyperactivity 
Disorder 
40.6 
(88/217) 
52a  
(39/75) 
25.8b 
(24/93) 
51a 
(25/49) 
14.69 <.01 
       
Anxiety 
Disorder 
45.5 
(100/220) 
58.1a 
(43/74) 
50a 
(48/96) 
18b 
(9/50) 
20.78 <.01 
       
Eating 
Disorder 
4.6 
(10/216) 
1.3 
(1/75) 
6.5 
(6/93) 
6.3 
(3/48) 
2.83 .24 
       
Alcohol or 
Drug Abuse 
.5 
(1/216) 
1.3 
(1/75) 
0 
(0/93) 
0 
(0/48) 
1.89 .39 
       
Age M (SD) 11.96 
(3.45) 
11.93 
(3.63) 
12.37 
(3.17) 
11.21 
(3.62) 
 
.16 
       
Tic Age at 
Onset 
M (SD) 
8.27 
(3.01) 
7.70a 
(2.83) 
8.89b 
(3.22) 
7.92ab 
(2.65) 
 
.02 
Note. Chi-square tests were conducted to assess differences in gender, race, lifetime tic-
medication, lifetime behavior therapy for tics, and lifetime comorbid diagnoses among children 
from the United States, United Kingdom, and Netherlands/Norway. A one-way analysis of 
variance (ANOVA) was conducted to examine differences in current age and age at onset among 
participants from the United States, United Kingdom, and Netherlands/Norway.  
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Table 5 
Parent/Guardian Demographics of Select Countries 
Variables Relative Percentage (n/N) Chi-
Square 
Statistic 
(χ 2) 
Significance      
Level 
 Overall 
(N=223) 
United 
States 
(N=76) 
United 
Kingdom 
(N=97) 
Netherlands/
Norway 
(N=50) 
 
 
Gender     9.96 <.01 
   Male 
6.4 
(14/218) 
4.1ab 
(3/74) 
3.2b 
(3/94) 
16a 
(8/50) 
  
       
   Female 
93.6 
(204/218) 
95.9ab (71/74) 
96.8b 
(91/94) 
84a 
(42/50) 
  
       
Relationship to 
Child     14.47 .03 
   Mother 
93.6 
(204/218) 
95.9ab (71/74) 
96.8b 
(91/94) 
84a 
(42/50) 
  
       
   Father 
5.5 
(12/218) 
2.7ab 
(2/74) 
3.2b 
(3/94) 
14a 
(7/50) 
  
       
   Stepdad 
< .01 
(1/218) 
0a 
(0/74) 
0a 
(0/94) 
2a 
(1/50) 
  
       
   Uncle 
< .01 
(1/218) 
1.4a 
(1/74) 
0a 
(0/94) 
0a 
(0/50) 
  
       
Race     18.11 .02 
   White 
89.2 
(198/222) 
93.4a (71/76) 
89.6a 
(86/96) 
82a 
(41/50) 
  
       
   Latino 
.5 
(1/222) 
1.3a 
(1/76) 
0a 
(0/96) 
0a 
(0/50) 
  
       
   Asian 
1.4 
(3/222) 
1.3a 
(1/76) 
2.1a 
(2/96) 
0a 
(0/96) 
  
       
   Mixed 
1.8 
(4/222) 
3.9a 
(3/76) 
0a 
(0/96) 
2a 
(1/50) 
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   Native American 
0 
(0/222) 
0a 
(0/76) 
0a 
(0/96) 
0a 
(0/50) 
  
       
   African 
American 
0 
(0/222) 
0a 
(0/76) 
0a 
(0/96) 
0a 
(0/50) 
  
       
   Other 
7.2 
(16/222) 
0a 
(0/76) 
8.3b 
(8/96) 
16b 
(8/50) 
  
       
Single Parent 
Household 
17 
(38/223) 
10.5a (8/76) 
24.7b 
(24/97) 
12a 
(6/50) 
7.25 .03 
       
Education 
      
   Eighth grade- 
   no high school 
.5 
(1/220) 
0 
(0/76) 
1.1 
(1/94) 
0 
(0/50) 
  
       
   High school 
   diploma or 
   equivalent 
   (GED) 
11.4 
(25/220) 
10.5 
(8/76) 
10.6 
(10/94) 
14.0 
(7/50) 
  
       
   Technical/trade 
   school or some 
   college 
16.4 
(36/220) 
17.1 
(13/76) 
16.0 
(15/94) 
16.0 
(8/50) 
  
       
   
Junior/Community 
   college graduate                               
   (A.A.) 
8.6 
(19/220) 
10.5 
(8/76) 
10.6 
(10/94) 
2.0 
(1/50) 
  
       
   College 
graduate 
   or equivalent   
   (B.A., B.S.) 
38.6 
(85/220) 
38.2 (29/76) 
39.4 
(37/94) 
38.0 
(19/50) 
  
       
   Postgraduate/ 
   Professional 
   degree   
  (M.A., Ph.D., 
M.D.,    
   J.D.) 
24.5 
(54/220) 
23.7 
(18/76) 
22.3 
(21/94) 
30.0 
(15/50) 
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Estimated 
Annual Gross 
Family Income 
      
   $20,000 or less 
8.0 
(17/212) 
1.4 
(1/76) 
14.6 
(13/94) 
6.0 
(3/50) 
  
       
   $20,001- 
$40,000 18.9 
(40/212) 
17.8 
(13/76) 
22.5 
(20/94) 
14.0 
(7/50) 
  
       
   $40,001- 
$60,000 14.6 
(31/212) 
6.8 
(5/76) 
20.2 
(18/94) 
16.0 
(8/50) 
  
       
   $60,001- 
$80,000 11.3 
(24/212) 
12.3 
(9/76) 
11.2 
(10/94) 
10.0 
(5/50) 
  
       
   $80,001-
$100,000 
16.0 
(34/212) 
16.4 
(12/76) 
12.4 
(11/94) 
22.0 
(11/50) 
  
       
   $100,001-
$149,000 16.5 
(35/212) 
20.5 
(15/76) 
10.1 
(9/94) 
22.0 
(11/50) 
  
       
   $149,001+ 
 
14.6 
(31/212) 
24.7 
(18/76) 
9.0 
(8/94) 
10.0 
(5/50) 
  
       
Age M (SD) 
42.06 
(6.57) 
41.55ab (6.09) 43.33a (6.73) 
40.46b 
(6.66) 
 
.03 
Note. Chi-square tests were conducted to assess differences in gender, relationship to child, race, 
and single parent household among parents from the United States, United Kingdom, and 
Netherlands/Norway. A Mann-Whitney test was used to examine differences in education level 
and estimated gross family income among parents from the United States, United Kingdom, and 
Netherlands/Norway. There were no differences in education level among the three countries. 
Participants from the United Kingdom had a significantly lower estimated annual gross family 
income than participants from the United States (U = 2002, p = <.01) and Netherlands/Norway 
(U = 1655.5, p = .01). There was no difference in estimated gross family income between the 
United States and Netherlands/Norway (U = 1520, p = .11). A one-way analysis of variance 
(ANOVA) was conducted to examine differences in current age among parents from the United 
States, United Kingdom, and Netherlands/Norway.
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Table 6 
Child Demographics and Clinical Characteristics in the Netherlands and Norway 
Variables Relative Percentage (n/N) Chi-
Square 
Statistic 
(χ 2) 
Significance 
Level 
 Netherlands 
(N=20) 
Norway 
(N=30) 
  
Gender   .62 .43 
    Male  80.0 
(16/20) 
70.0 
(21/30) 
  
     
    Female  20.0 
(4/20) 
30.0 
(9/30) 
  
     
Race   3.38 .19 
  White 85.0 
(17/20) 
73.3 
(22/30) 
  
     
  Latino  0 
(0/20) 
0 
(0/30) 
  
     
  Asian 0 
(0/20) 
0 
(0/30) 
  
     
  Mixed 5.0 
(1/20) 
0 
(0/30) 
  
     
  Native American 0 
(0/20) 
0 
(0/30) 
  
     
 African American  0 
(0/20) 
0 
(0/30) 
  
     
 Other 10.0 
(2/20) 
26.7 
(8/30) 
  
     
Education     
   Eighth grade- 
   no high school 
0 
(0/20) 
0 
(0/30) 
  
     
    High school 
   diploma or 
   equivalent 
   (GED) 
10.0 
(2/20) 
16.7 
(5/30) 
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   Technical/trade 
   school or some 
   college 
30.0 
(6/20) 
6.7 
(2/30) 
  
     
   
Junior/Community 
   college graduate                               
   (A.A.) 
5.0 
(1/20) 
0 
(0/30) 
  
     
   College 
graduate 
   or equivalent   
   (B.A., B.S.) 
20.0 
(4/20) 
50.0 
(15/30) 
  
     
   Post graduate/ 
   Professional 
   degree   
  (M.A., Ph.D., 
M.D.,    
   J.D.) 
35.0 
(7/20) 
26.7 
(8/30) 
  
     
Estimated 
Annual Gross 
Family Income 
    
    $20,000 or less 5.0 
(1/20) 
6.7 
(2/30) 
  
     
   $20,001- 
$40,000 
30.0 
(6/20) 
3.3 
(1/30) 
  
     
   $40,001-
$60,000 
35.0 
(7/20) 
3.3 
(1/30) 
  
     
   $60,001-
$80,000 
10.0 
(2/20) 
10.0 
(3/30) 
  
     
   $80,001-
$100,000 
15.0 
(3/20) 
26.7 
(8/30) 
  
     
   $100,001-
$149,000 
5.0 
(1/20) 
33.3 
(10/30) 
  
     
48 
 
   $149,001+ 0 
(0/20) 
16.7 
(5/30) 
  
     
Tic Age at Onset 
M (SD) 
8.25 
(3.29) 
7.70 
(2.15) 
 .48 
     
Note. Chi-square tests were conducted to assess differences in gender, race, lifetime tic-
medication, lifetime behavior therapy for tics, and lifetime comorbid diagnoses between 
participants from the Netherlands and Norway. A Mann-Whitney test was used to 
examine differences in education level and estimated gross family income between 
participants from the Netherlands and Norway. There were no differences in education 
level among the two countries. Participants from the Netherlands had a significantly 
lower estimated annual gross family income than participants from Norway (U = 104.5, p 
<.01). An independent samples t-test was also conducted to examine differences in age at 
onset between participants from the Netherlands and Norway.  
 
Procedure 
Participants were presented with an online or paper version of the project’s 
Institutional Review Board (IRB)-approved Marquette University Research Information 
Sheet (See Appendix A). After reading the information sheet, participants completed a 
short screening questionnaire to determine study eligibility based on the study’s 
inclusion/exclusion criteria (See Appendix B). The online and paper questionnaires 
included a demographics form (See Appendix C), the TARS-PR (See Appendix D), the 
PTQ (See Appendix E), and other parent report measures not examined in this study. The 
online questionnaire was a Qualtrics-based online survey.  
Data from the National Education and Advocacy Conference in Arlington, 
Virginia, were collected by the PI, who provided participants with a summary of the 
study before guiding them through the information sheet. Additionally, the PI answered 
participants’ questions throughout the study and debriefed them at the end. During the 
online data collection, there were minimal interactions between the researcher and the 
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participants. Such interactions only occurred if participants emailed the PI to ask 
questions. The Qualtrics-based online survey was completed at the location of the 
participants’ choosing and took approximately 30 minutes to complete. All procedures 
were approved by Marquette University’s IRB.  
Measures 
Demographic Form. Sociodemographic information was obtained from 
caregivers using a background information sheet with multiple sections (Appendix C). 
The child’s gender, ethnicity, living arrangements, time since tic onset, and type of tic 
disorder were recorded. In addition, there were questions about the child’s schooling, 
lifetime comorbidities, lifetime medication history, and lifetime therapy for tics. 
Information regarding the adult completing the form included age, occupation, 
relationship to child, ethnicity, marital status, and education level. Adult respondents 
were asked to provide the same information about other adults living with the child. 
Finally, the form included questions about the participant’s country of origin, religious 
preferences, estimated annual gross family income in United States Dollar, zip code, and 
emotional/psychiatric problems in other family members.  
Tic Accommodations and Reactions Scale – Parent Report. The TARS-PR 
(Capriotti et al., 2015; See Appendix D) is a parent-report measure developed based on 
consequence items on the Functional Assessment Interview Form used in CBIT (Woods 
et al., 2008). Common reactions that occur in response to children’s tics are categorized 
into three setting-based and three function-based subscales, determined a priori. For each 
question, parents use a 0-3 scale (not at all, a few times, several times, many times) to 
rate how often their child had experienced each immediate consequence to tics in the past 
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week. The three setting-based subscales include home (n = 14 items), school (n = 9 
items), and public (n = 12 items) domains. The three function-based subscales include 
attention (n = 20 items), escape (n = 10 items), and aversive (n = 17 items) domains. The 
function-based domains were created based on the behavioral consequence classes of 
social positive reinforcement, social negative reinforcement, and social punishment, 
respectively. In this study, TARS-PR total score and each of the TARS-PR subscale 
scores were used as dependent variables.  
 Capriotti et al. (2015) showed that the TARS-PR demonstrated good internal 
consistency for the Total (α=.89), Home subscale (α=.80), and Public subscale (α=.82) 
scores, while the School subscale showed acceptable internal consistency (α=.66). For the 
function-based subscales, internal consistency was good for the Attention (α=.88) and 
Aversive (α=.77) subscale, and acceptable for the Escape subscale (α=.63). Further, 
Capriotti et al. (2015) evaluated the convergent validity of the TARS-PR by examining 
the correlation between the TARS total score and measures of tic severity. The TARS-PR 
demonstrated acceptable convergent validity as the TARS total score positively 
correlated with vocal tic severity and tic-related impairment. For divergent validity, the 
relationship between TARS total score and FAM III-Brief scores was examined to see if 
the TARS was measuring global styles of familial reaction to child behavior. Divergent 
validity was supported as the FAM III-Brief scores did not correlate with TARS total 
score or any setting/function-based subscales (Capriotti et al., 2015). Finally, the internal 
consistency and convergent and divergent validity of the TARS have not been examined 
across different ethnicities or outside of the United States. 
51 
 
Parent Tic Questionnaire. The PTQ (Chang et al., 2009; See Appendix E) is a 
parent-report measure designed to assess for the presence, frequency, and intensity of 
motor and vocal tics. It contains separate lists of 14 common motor and 14 common 
vocal tics. For each tic endorsed, parents indicate the frequency and intensity of that tic. 
For frequency, ratings are made on a 1-4 scale anchored by the descriptions “constantly” 
(almost all the time during the day), “hourly” (at least once per hour), “daily” (at least 
several times a day), or “weekly” (just a few times or less). Intensity ratings are also 
made on a 1-4 scale, with 1 being a very mild, weak tic and 4 being a very forceful, 
noticeable tic that may even be painful. Motor and vocal tic severity are computed by 
summing the scores for all the motor and vocal tics, respectively. The total tic severity 
score, which is computed by adding the motor and vocal tic subscale scores, was used as 
a dependent variable in this study.   
The PTQ has demonstrated good internal consistency, temporal stability, 
convergent validity, and discriminant validity (Chang et al., 2009; Ricketts et al., 2018). 
Cronbach’s alpha coefficients indicated high internal consistency for the PTQ motor tic 
severity score (α = .82 and .82), PTQ vocal tic severity score (α = .87 and .83), and total 
tic severity score (α = .90 and .86) in studies completed by Chang et al. (2009) and 
Ricketts et al. (2018), respectively. The test-retest reliability was also strong, with good 
to excellent intraclass correlations (ICC = .72 to .89). Further, the PTQ correlated highly 
with the Yale Global Tic Severity Scale (YGTSS), the current gold-standard measure of 
tic severity, and the relationship remained strong after controlling ADHD and OCD 
symptoms (Chang et al., 2009; Ricketts et al., 2018). Finally, the internal consistency, 
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temporal stability, and convergent and divergent validity of the PTQ have not been 
examined across different ethnicities or outside of the United States.  
Results 
Clinical Characteristics 
The parent-reported clinical characteristics of age at onset, gender, and 
comorbidities were explored in children with TD from different countries of origin. The 
three groups analyzed were participants with a country of origin in 1) United States, 2) 
United Kingdom, and 3) Netherlands/Norway. A one-way analysis of variance (ANOVA) 
was conducted to compare the effects of country of origin on age at onset, and results 
demonstrated a significant effect, F(2, 215) = 3.80, p = .02. A Tukey Honestly 
Significant Difference (HSD) post hoc test indicated that individuals from the United 
Kingdom (M = 8.89, SD = 3.22) had a significantly later age at onset than individuals 
from the United States (M = 7.70, SD = 2.83). The age at onset of participants from the 
Netherlands/Norway (M = 7.92, SD = 2.65) did not differ from participants from the 
United States or United Kingdom.    
A chi-square test was conducted to assess gender differences in individuals with 
PTDs from the United States, United Kingdom, and Netherlands/Norway. Results 
demonstrated no significant differences in the proportion of males or females that have 
parent reported PTDs among the three groups, χ 2(2, N = 223) = 1.07, p = .59. The 
participants from the United States, United Kingdom, and Netherlands/Norway have 
male to female ratios of 3.75 to 1, 2.59 to 1, and 2.85 to 1, respectively. Another chi-
square test was conducted to investigate differences in the proportion of participants from 
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the United States, United Kingdom, and Netherlands/Norway who have comorbidities. 
Participants from the United States reported the largest proportion of children with a 
comorbidity, as 57/74 (77%) of participants reported at least one. In the United Kingdom 
(61/96; 64%) and Netherlands/Norway (30/49; 61%) a smaller proportion of people 
reported at least one comorbidity for their child. Nevertheless, there were no statistically 
significant differences in the proportion of those reporting comorbid conditions, χ 2(2, N 
= 219) = 4.63, p = .10.   
Psychometric Properties of TARS-PR and PTQ 
 Cronbach’s alpha coefficients were calculated to evaluate the internal 
consistency of the TARS-PR as completed by participants in the United States, United 
Kingdom, and Netherlands/Norway. In all three countries, internal consistency was 
excellent for the TARS-PR total score and good for the Home subscale score (Tables 7-
10). For the school and public subscales, internal consistency was excellent in the United 
Kingdom (α=.90; α=.91), and good in the United States (α=.87; α=.83) and 
Netherlands/Norway (α=.83; α=.85). Cronbach’s alpha coefficients were also calculated 
in each country for the function-based subscales. For the attention and aversive subscales, 
internal consistency was excellent in the United Kingdom (α=.92; α=.92) and good in the 
United States (α=.86; α=.82). In the Netherlands/Norway, internal consistency was 
excellent for the attention subscale (α=.90) and good for the aversive subscale (α=.83). 
Internal consistency was also good for the escape subscale in the United Kingdom 
(α=.87) and Netherlands/Norway (α=.87) and acceptable in the United States (α=.78).  
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Table 7 
Differences in Reactions to Tics - Overall TARS 
TARS-PR All Countries 
Estimated 
Marginal Mean 
(SE) 
United States 
Estimated 
Marginal Mean 
(SE) 
United Kingdom 
Estimated 
Marginal Mean 
(SE) 
Netherlands/Norway 
Estimated Marginal 
Mean (SE) 
Significance 
Level 
TARS Total 18.97  
(1.17) 
(α= .94) 
14.70a  
(1.98) 
(α= .91) 
24.30b  
(1.75) 
(α= .95) 
17.91a 
(2.38) 
(α= .92) 
<.01 
Attention Total 10.55 
(.69) 
(α= .91) 
8.66a 
(1.16) 
(α= .86) 
13.42b 
(.1.02) 
(α= .92) 
9.57a 
(1.39) 
(α= .90) 
<.01 
Aversive Total 8.01 
(.60) 
(α= .89) 
5.65a 
(1.01) 
(α= .82) 
10.55b 
(.89) 
(α= .92) 
7.83ab 
(1.21) 
(α= .83) 
<.01 
Escape Total 5.86 
(.41) 
(α= .85) 
4.58a 
(.69) 
(α= .78) 
7.28b 
(.61) 
(α= .87) 
5.72ab 
(.83) 
(α= .87) 
.01 
Note. The statistics presented in this table correspond with one-way ANCOVA tests using tic medication status as the covariate 
to determine differences in common reactions that occur in response to children’s tics among participants with different 
countries of origin. Cronbach’s alpha coefficients were also calculated to evaluate the internal consistency of the TARS-PR in 
the United States, United Kingdom, and Netherlands/Norway. TARS-PR = Tic Accommodations and Reactions Scale – Parent 
Report 
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Table 8 
Differences in Reactions to Tics at School 
 
TARS-PR All Countries 
Estimated 
Marginal Mean 
(SE) 
United States 
Estimated 
Marginal Mean 
(SE) 
United Kingdom 
Estimated 
Marginal Mean 
(SE) 
Netherlands/Norway 
Estimated Marginal 
Mean (SE) 
Significance 
Level 
Events at School      
School Total  5.25 
(.41) 
(α= .89) 
3.89a 
(.70) 
(α= .87) 
7.11b 
(.61) 
(α= .90) 
4.75a 
(.84) 
(α= .83) 
<.01 
      
Teacher comforts 
him/her 
  
 
.58 
(.07) 
 
.42 
(.11) 
.77 
(.10) 
.57 
(.13) 
.06 
Another kid verbally 
comforts or encourages 
him/her 
 
.55 
(.06) 
.41 
(.10) 
.70 
(.09) 
.53 
(.12) 
.11 
He/she does not go to 
school at all for the day 
.46 
(.07) 
.24a 
(.12) 
.71b 
(.10) 
.44ab 
(.14) 
<.01 
He/she has to leave 
school for the day 
.35 
(.06) 
 
.24a 
(.10) 
.58b 
(.09) 
.24a 
(.12) 
<.05 
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He/she cannot fully 
complete schoolwork 
.98 
(.08) 
.73 
(.14) 
1.11 
(.12) 
1.01 
(.16) 
.08 
He/she cannot 
participate fully in a fun 
school activity 
 
 
.61 
(.07) 
 
.34a 
(.12) 
.79b 
(.11) 
.69ab 
(.15) 
<.05 
Another kid asks if 
he/she is OK 
 
.71 
(.06) 
.69a 
(.11) 
.97b 
(.09) 
.46a 
(.13) 
<.01 
Teacher/other adult 
discusses ways to 
manage tics with 
him/her 
 
.40 
(.06) 
.27a 
(.10) 
.59b 
(.08) 
.34ab 
(.11) 
<.05 
Note. The statistics presented in this table correspond with one-way ANCOVA tests using tic medication status as the covariate to 
determine differences in common reactions that occur in response to children’s tics among participants with different countries of 
origin. Cronbach’s alpha coefficients were also calculated to evaluate the internal consistency of the TARS-PR in the United States, 
United Kingdom, and Netherlands/Norway. TARS-PR = Tic Accommodations and Reactions Scale – Parent Report 
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Table 9 
Differences in Reactions to Tics at Home 
TARS-PR All Countries 
Estimated 
Marginal Mean 
(SE) 
United States 
Estimated 
Marginal Mean 
(SE) 
United Kingdom 
Estimated 
Marginal Mean 
(SE) 
Netherlands/Norway 
Estimated Marginal 
Mean (SE) 
Significance 
Level 
Events at Home      
Home Total 8.87 
(.50) 
(α= .84) 
7.33a 
(.84) 
(α= .81) 
10.67b 
(.73) 
(α= .86) 
8.60ab 
(1.00) 
(α= .81) 
<.05 
      
Parent Verbally 
Comforts him/her 
 
1.11 
(.08) 
.98 
(.13) 
1.2 
(.12) 
1.16 
(.16) 
.46 
Sibling Teases him/her 
 
.32 
(.05) 
.19 
(.09) 
.46 
(.08) 
.31 
(.12) 
.07 
Parent or other adult 
physically comforts 
him/her 
  
1.02 
(.08) 
1.02 
(.13) 
1.01 
(.12) 
 
1.03 
(.16) 
 
.99 
Parent tells him/her to 
stop ticking .25 
(.04) 
.11 
(.07) 
.30 
(.06) 
.33 
(.09) 
.09 
Parent argues with 
him/her about tics 
 
 
.17 
(.04) 
 
.12 
(.06) 
.16 
(.05) 
.23 
(.07) 
.51 
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Parent or sibling 
completes a chore or 
task for him/her 
  
.85 
(.08) 
.70 
(.13) 
1.03 
(.11) 
.81 
(.15) 
.15 
Parent discusses ways to 
manage tics with 
him/her 
 
 
.96 
(.07) 
 
.89a 
(.11) 
1.31b 
(.10) 
 
.70a 
(.14) 
 
<.01 
He/she has to stop 
playing a videogame or 
watching TV 
 
 
.55 
(.07) 
 
.46a 
(.11) 
.80b 
(.10) 
.38a 
(.13) 
<.01 
His/her ability to 
complete chores is 
decreased 
 
 
.85 
(.08) 
 
.56a 
(.13) 
1.14b 
(.11) 
.85b 
(.15) 
<.01 
He/she goes to bed 
earlier than planned 
  
.46 
(.06) 
.44 
(.10) 
.53 
(.09) 
.42 
(.12) 
.71 
He/she takes a break 
from homework 
 
 
1.16 
(.08) 
 
1.18 
(.14) 
1.19 
(.12) 
1.11 
(.17) 
.93 
He/she does not 
complete homework 
  
 
.99 
(.08) 
 
.70a 
(.14) 
1.18b 
(.12) 
1.09ab 
(.17) 
<.05 
He/she is left out of 
family activities 
 
 
.24 
(.04) 
 
.15 
(.07) 
.36 
(.06) 
.20 
(.09) 
.07 
59 
 
Note. The statistics presented in this table correspond with one-way ANCOVA tests using tic medication status as the covariate 
to determine differences in common reactions that occur in response to children’s tics among participants with different 
countries of origin. Cronbach’s alpha coefficients were also calculated to evaluate the internal consistency of the TARS-PR in 
the United States, United Kingdom, and Netherlands/Norway. TARS-PR = Tic Accommodations and Reactions Scale – Parent 
Report 
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Table 10 
Differences in Reactions to Tics in Other Public Places 
 
TARS-PR All Countries 
Estimated 
Marginal Mean 
(SE) 
United States 
Estimated 
Marginal Mean 
(SE) 
United Kingdom 
Estimated 
Marginal Mean 
(SE) 
Netherlands/Norway 
Estimated Marginal 
Mean (SE) 
Significance 
Level 
Events in Other Public 
Places 
     
Other Total 4.86 
(.41) 
(α= .89) 
3.49a 
(.69) 
(α= .83) 
6.63b 
(.62) 
(α= .91) 
4.45a 
(.84) 
(α= .85) 
<.01 
      
Adult laughs at him/her 
  
.26 
(.05) 
.11a 
(.08) 
.45b 
(.07) 
.21a 
(.10) 
<.01 
Adult stares at him/her
  
 
.79 
(.07) 
 
.66 
(.11) 
.94 
(.10) 
.78 
(.14) 
.18 
Other kids stare at 
him/her 
 
 
.87 
(.07) 
 
.75a 
(.12) 
1.12b 
(.11) 
.74a 
(.14) 
<.05 
Parent tells him/her to 
stop ticcing 
 
.16 
(.04) 
.07 
(.06) 
.19 
(.06) 
.21 
(.08) 
.30 
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Adult other than a 
relative tells him/her to 
stop ticcing 
 
 
.22 
(.05) 
 
.15 
(.08) 
.34 
(.07) 
.18 
(.10) 
.16 
Another kid tells 
him/her to stop ticcing 
 
 
.36 
(.05) 
 
.33 
(.09) 
.50 
(.08) 
.25 
(.11) 
.15 
Another kid asks 
questions about his/her 
tics 
 
 
.60 
(.05) 
 
.56a 
(.09) 
.81b 
(.08) 
.44a 
(.10) 
<.01 
Adult asks him/her 
questions about tics 
  
.37 
(.05) 
.24a 
(.08) 
.51b 
(.07) 
.36ab 
(.09) 
<.05 
He/she is asked to leave 
a public place 
 
 
.08 
(.02) 
 
.03 
(.04) 
.14 
(.04) 
.07 
(.05) 
.10 
He/she has to leave or 
take a break from a 
structured activity 
 
.59 
(.07) 
.45a 
(.11) 
.78b 
(.10) 
.44a 
(.13) 
<.05 
He/she has to stop 
playing a sport/outdoor 
game 
 
.34 
(.05) 
.01a 
(.09) 
.56b 
(.08) 
.44b 
(.11) 
<.01 
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 For the PTQ total tic severity score, Cronbach’s alpha coefficients showed 
excellent internal consistency in the United Kingdom (α=.92) and good internal 
consistency in the United States (α=.85) and Netherlands/Norway (α=.89; Table 11). For 
PTQ motor and vocal tic severity scores, good internal consistency was shown in the 
United Kingdom (α=.86; α=.89) and Netherlands/Norway (α=.85; α=.85). In the United 
States, internal consistency for the PTQ motor tic severity score was good (α=.80), while 
acceptable internal consistency was shown for the PTQ vocal tic severity score (α=.77). 
Table 11 
PTQ Internal Consistency 
 
 
 
 
 
 
  
 
 
Note. Cronbach’s alpha coefficients were calculated to evaluate the internal consistency 
of the PTQ in the United States, United Kingdom, and Netherlands/Norway. PTQ = 
Parent Tic Questionnaire  
 
Further, the convergent validity of the TARS-PR was evaluated. Convergent 
validity is the degree to which scores on a measure are related to scores on other 
measures designed to assess the same construct. Past studies have used the PTQ to assess 
the convergent validity of the TARS-PR because it examines the presence, frequency, 
and intensity of tics, which should be associated with reactions to tics (Capriotti et al., 
2015; Chang et al., 2009; Ricketts et al., 2018). Spearman rho correlation coefficients 
 
All 
Countries  
United 
States  
United 
Kingdom  
Netherlands/Norway  
Motor Tic 
Score 
 
α = .84 
 
 α = .80  α = .86 α = .85 
Vocal Tic 
Score 
 
α = .85 
 
 α = .77  α = .89  α = .85 
Total Score α = .89 α = .85 α = .92 
 
α = .89 
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demonstrated that in all three groups of countries, PTQ total score was significantly 
positively correlated with TARS-PR total score after a Bonferroni correction (Tables 12-
14). Further, in the United States, United Kingdom, and Netherlands/Norway, TARS-PR 
total score was also significantly positively correlated with PTQ motor and vocal tic 
severity scores after a Bonferroni correction.   
Table 12  
Correlations Between TARS-PR and PTQ in the United States  
  PTQ Total Score PTQ Motor Tic Score PTQ Vocal Tic Score 
TARS Total  .42**  .32** .39** 
Note. Spearman rho correlation coefficients were completed between the TARS-PR and 
PTQ.  TARS-PR=Tic Accommodation and Reactions Scale – Parent Report. PTQ = 
Parent Tic Questionnaire. 
*p < .05. **Bonferroni Correction: p < .02. 
 
Table 13 
Correlations Between TARS-PR and PTQ in the United Kingdom 
Note. Spearman rho correlation coefficients were completed between the TARS-PR and 
PTQ.  TARS-PR=Tic Accommodation and Reactions Scale – Parent Report. PTQ = 
Parent Tic Questionnaire. 
*p < .05. **Bonferroni Correction: p < .02. 
 
 
 
 
 
 
 
 
  PTQ Total Score PTQ Motor Tic Score PTQ Vocal Tic Score 
TARS Total .56** .52** .52** 
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Table 14 
Correlations Between TARS-PR and PTQ in the Netherlands/Norway 
Note. Spearman rho correlation coefficients were completed between the TARS-PR and 
PTQ.  TARS-PR=Tic Accommodation and Reactions Scale – Parent Report. PTQ = 
Parent Tic Questionnaire. 
*p < .05. **Bonferroni Correction: p < .02. 
 
 
Tic Severity 
Potential differences in levels of tic severity, as measured by parent reported PTQ 
total score, were explored among individuals from different countries of origin. The three 
groups analyzed were participants from 1) United States, 2) United Kingdom, and 3) 
Netherlands/Norway. Lifetime tic medication status and age of onset are two variables 
that could possibly impact tic severity scores because several medications have been 
shown to decrease tic severity (Scahill et al., 2006), and earlier tic onset may predict 
greater experience managing tics. Further, statistically significant differences were shown 
in tic medication status (χ 2 (2, N = 221) = 13.49, p <.01) and age of onset (F(2, 215) = 
3.80, p = .02) among the three groups of countries. Thus, a one-way analysis of 
covariance (ANCOVA) examining potential differences in levels of tic severity, as 
measured by PTQ total score, was conducted using lifetime tic medication status and age 
of onset as covariates. Age of onset did not relate significantly to PTQ tic severity scores, 
so it was excluded from the model. Therefore, a one-way ANCOVA was conducted with 
lifetime tic medication status as the only covariate, and results showed no significant 
effect of country of origin on tic severity, F(2, 140) = 1.60, p = .21, partial η2 = .02. 
  PTQ Total Score PTQ Motor Tic Score PTQ Vocal Tic Score 
TARS Total .71** .64** .55** 
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Reactions to Children’s Tics 
Common reactions that occur in response to children’s tics, as measured by the 
TARS-PR total score, were explored among participants with different countries of 
origin. The three groups analyzed were participants from 1) United States, 2) United 
Kingdom, and 3) Netherlands/Norway. As previously mentioned, there were differences 
in participant tic medication status among the three groups of countries. Tic medication 
could possibly impact TARS-PR total score because medications decrease tic severity; 
and thus, individuals taking medication may report fewer reactions to tics. There were 
also differences in age of onset among participants from the United States, United 
Kingdom, and Netherlands/Norway. Individuals with an earlier age of onset may receive 
fewer reactions to tics because others have more experience with their tics. Further, there 
were differences in estimated annual gross family income among parents from the three 
countries. Subramaniam et al. (2017) demonstrated that lower income status was 
associated with higher ‘weak-not-sick’ and ‘dangerous/unpredictable’ attitudes towards 
individuals with mental disorders. This suggests that individuals with lower income may 
attribute the cause of the mental disorder to the affected individual more so than those 
with higher incomes. In such cases, children with tics may be viewed as capable of 
controlling their behaviors, which could lead to adverse reactions, such as telling 
someone to stop ticcing.  
Initially, a one-way ANCOVA examining common reactions that occur in 
response to children’s tics, as measured by the TARS-PR total score, was conducted 
using lifetime tic medication status, age of onset, and estimated annual gross family 
income as the covariates. However, age of onset and family income did not have a 
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significant effect on TARS-PR total score, so they were excluded from the model. Thus, 
a one-way ANCOVA was conducted with lifetime tic medication status as the only 
covariate, and results demonstrated a significant effect of country of origin on reactions 
to tics, F(2, 179) = 6.93, p < .01, partial η2 = .07 (Table 7). Pairwise comparisons 
indicated that parents of children with TD from the United Kingdom reported 
significantly more reactions to tics than individuals from the United States and 
Netherlands/Norway. Further, when school (F(2, 179) = 6.56, p < .01, partial η2 = .07), 
public places (F(2, 184) = 6.04, p < .01, partial η2 = .06), and attention (F(2, 179) = 5.40, 
p < .01, partial η2 = .06) subscales of the TARS-PR were examined separately, results 
showed a significant effect of country of origin after controlling for tic-reducing 
medication (Tables 7 and 8). Parents of children with TD from the United Kingdom 
reported that individuals reacted significantly more to their child’s tics on all three 
subscales than participants from the United States and Netherlands/Norway.  
In the remaining subscales, there was a slightly different result. When home (F(2, 
185) = 4.63, p = .01, partial η2 = .05), aversive (F(2, 179) = 6.75, p < .01, partial η2 = 
.07), and escape-based (F(2, 179) = 4.38, p = .01, partial η2 = .05) subscales of the 
TARS-PR were examined separately, results still showed a significant effect of country 
of origin after controlling for tic reducing medication. However, for these subscales of 
the TARS-PR, parents of children with TD from the United Kingdom only reported 
significantly more reactions to their child’s tics than participants from the United States, 
not participants from the Netherlands/Norway (Tables 7, 9, and 10). 
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Relationship Between Reactions to Tics and Tic Severity 
The strength of the relationship between reactions to tics and tic severity among 
participants with different countries of origin was also explored. As previously 
demonstrated when the psychometric properties of the TARS-PR and PTQ were 
examined, parents of children with TD from the United States (ρ = .41, p < .01), United 
Kingdom (ρ = .56, p < .01), and Netherlands/Norway (ρ = .71, p < .01) reported 
significant correlation coefficients between the TARS-PR and PTQ total scores. A 
Fisher’s Z-transformation was also conducted to compare the strength of the correlation 
coefficients between TARS-PR total score and PTQ total score among the three groups. 
Results showed that the correlation coefficients from the United States and 
Netherlands/Norway were significantly different (z = -1.98, p = .04), with the relationship 
between reactions to tics and tic severity being stronger for participants from the 
Netherlands/Norway than those from the United States. In contrast, there was no 
significant difference between correlation coefficients from the United States and United 
Kingdom (z = -.66, p = .51) or the United Kingdom and Netherlands/Norway (z = -1.39, p 
= .16).  
Discussion 
Although tic disorders have a neurological basis, contextual factors play a 
significant role in the variability of tic expression. Studies have demonstrated that 
consequence variables can maintain or strengthen the future probability of tics via 
positive and negative reinforcement, suggesting that reactions to tics can impact their 
severity (Conelea & Woods, 2008). However, few studies have examined how 
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individuals outside the United States react to tics and how such reactions may relate to tic 
severity in these regions. A better understanding of this concept will assist therapists in 
providing behavior therapy to clients from different cultures. The current study had five 
aims. First, the parent reported clinical characteristics of age at onset, male to female 
ratio, and comorbidities of children with TD from the United States, United Kingdom, 
and Netherlands/Norway were explored. Second, the psychometric properties of the PTQ 
and TARS-PR were examined with individuals from different countries of origin. Next, 
since a consistent assessment tool has not been used to assess cross-cultural reactions to 
tics and how such environmental factors may relate to tic severity, the current study used 
the PTQ and TARS-PR to examine potential differences in levels of tic severity and 
common reactions to children’s tics (Debes et al., 2010; Mathews et al., 2001; Rivera-
Navarro, Cubo, & Almazán, 2014). Finally, cultural differences in the strength of the 
relationship between scores on the PTQ and TARS-PR were explored.  
Clinical Characteristics 
Age at onset, gender, and comorbidity differences were explored among 
individuals from the United States, United Kingdom, and Netherlands/Norway. 
Participants from the United Kingdom reported a significantly later age at onset for their 
children than individuals from the United States, and there were no differences between 
the United Kingdom and Netherlands/Norway or between the United States and 
Netherlands/Norway. Reasons for this finding are unclear given past research showing 
that age of onset in individuals with TD is relatively consistent across cultures (Freeman 
et al., 2000; Kraft et al., 2012; Leckman et al., 1998; Mathews et al., 2001). Due to the 
small sample size in this study, this finding simply may be spurious. However, several 
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other explanations could exist, with confirmation of these hypotheses needing additional 
testing. First, parents in the United Kingdom may not have recognized their child’s tics 
until the child was older; perhaps labeling them as age-appropriate movements instead of 
tics. If true, it would suggest that parents in the United Kingdom are generally less well-
informed about tics. Likewise, considering teachers may be one of the first to notice a 
child’s tics, it is possible that teachers in the United Kingdom may be less well-informed 
about tics.  
Whether there is actually such an information deficit in the United Kingdom with 
respect to TD is unclear, but two ancillary pieces of information suggest it may be 
possible. First, Jacoby et al. (2004) showed that participants from the United Kingdom 
had knowledge gaps related to epilepsy; thus, it is possible they also have knowledge 
gaps related to TD, a similar movement-related disorder. Second, individuals in the 
United Kingdom may view less content involving tics on social media, so they may not 
be as aware of the symptoms. For example, approximately 75% of Americans use social 
media (e.g., Facebook, Twitter, Instagram, etc.), whereas these sites are only used by 
approximately 59% of Britons (Clement, 2019; O’Dea, 2018). Although neither of these 
hypotheses have been directly tested with respect to knowledge and awareness of TD, 
future studies should continue to investigate age at onset across cultures and how age at 
onset relates to general education about TD and social media usage.   
As another possible explanation, all permanent residents in the United Kingdom 
are provided with public healthcare. However, Viberg, Forsberg, Borowitz, and Molin 
(2013) noted that waiting time for health care services in the United Kingdom is 
sometimes an issue. Thus, it may create delays for parents of children with a possible tic 
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disorder to get their children into a neurologist or specialty clinic to receive a diagnosis. 
This could be related to parents from the United Kingdom reporting that their children 
have a later age at onset. 
Results also showed no differences in the proportion of males and females that 
have PTDs among individuals from the United States, United Kingdom, and 
Netherlands/Norway. This finding is not surprising as multiple studies from several 
different countries have demonstrated about a 4 to 1 (male:female) ratio in clinical 
samples. Community samples have shown greater variation, but there is always a larger 
proportion of males than females. Such findings support the notion that cross-cultural 
neurological factors related to the condition put boys at a greater risk of developing tic 
disorders (Freeman et al., 2000; Robertson, 2008a; 2008b).  
Finally, the proportion of participants with comorbidities among individuals from 
the United States, United Kingdom, and Netherlands/Norway was not significantly 
different. This finding was expected given that studies across cultures have demonstrated 
few differences in comorbidity rates (Freeman et al., 2000; Hirschtritt et al., 2015; Samar 
et al., 2013). However, across countries, there was a lower percentage of individuals 
reporting comorbidities compared to previous research. Most studies indicate that about 
78% to 90% of individuals with PTDs experience one or more comorbidities, but in this 
study, fewer than 78% of participants reported that their children experienced at least one 
comorbidity. One possible explanation for this discrepancy is that the present study did 
not use predominately clinic-based recruitment (Scharf et al., 2012). Because the children 
of the participants were not seeking treatment, they may have represented a less severe 
population. Further, researchers in clinic-based studies are usually able to assess directly 
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for comorbidities instead of relying solely on self-report data. Therefore, some 
comorbidities may not have been reported by parents in this study. 
Psychometric Properties of TARS-PR and PTQ 
 Cronbach’s alpha coefficients were calculated to evaluate the internal consistency 
of the TARS-PR and PTQ responses from participants in the United States, United 
Kingdom, and Netherlands/Norway. Results demonstrated that both measures have 
strong internal consistency among participants from all three groups of countries, with 
neither measure having an unacceptable Cronbach’s alpha coefficient. Further, Spearman 
rho correlation coefficients between the TARS-PR and PTQ were used to evaluate 
convergent validity. Results demonstrated high convergent validity as the TARS-PR was 
significantly positively correlated with several dimensions of the PTQ among participants 
from all three groups of countries. This finding was expected given that both measures 
assess aspects related to tics. Past research has only examined psychometric properties of 
the TARS-PR and PTQ in samples of individuals from the United States (Capriotti et al., 
2015; Chang et al., 2009; Ricketts et al., 2018). This study suggests that the TARS-PR 
and PTQ may be suitable for examining consequences of tics and tic severity, 
respectively, in the United Kingdom and Netherlands/Norway. Additional research 
should be completed to further examine the psychometric properties of the TARS-PR and 
PTQ in the United Kingdom and Netherlands/Norway. For instance, convergent validity 
of the TARS-PR could be further, and arguably more effectively examined by correlating 
TARS outcomes with results from an ecological momentary assessment (EMA) 
procedure designed to assess real-time reactions to children’s tics. The Yale Global Tic 
Severity Scale (YGTSS), a clinician rated instrument designed to assess tic severity, 
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could also be used look at the convergent validity of the PTQ. With respect to divergent 
validity, a measure of general family functioning could be used to test if the TARS-PR is 
picking up on global styles of familial reactions to child behavior instead of specifically 
reactions to tics.  
Tic Severity 
Potential differences in tic severity were explored among participants from the 
United States, United Kingdom, and Netherlands/Norway. Results demonstrated no 
differences in tic severity scores among the three groups of countries after controlling for 
lifetime tic medication status. Tic severity differences among these specific countries 
have not been previously examined, but results are consistent with other studies that have 
found no significant differences in tic severity among different cultures (Freeman et al., 
2000; Himle et al., 2014; Mathews et al., 2001; Samar et al., 2013). Several studies have 
demonstrated few differences in clinical characteristics such as prevalence, age at onset, 
and gender ratio across cultures, but few have specifically examined tic severity across 
cultures (Freeman et al., 2000; Robertson, 2008a; 2008b). Combined, the results of this 
study support the notion that tic severity is similar to the other clinical characteristics, 
with few differences between groups.  
Reactions to Children’s Tics 
This study examined common reactions that occur in response to children’s tics in 
the United States, United Kingdom, and Netherlands/Norway. Results showed that 
parents of children with TD from the United Kingdom reported significantly more 
reactions to tics than participants from the United States and Netherlands/Norway. 
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Studies examining the stigmatization of individuals with TD from the United Kingdom 
may partially explain this finding. Cutler et al. (2009) indicated that individuals in the 
United Kingdom have negative attitudes toward tics because they view the movements as 
intentional and controllable. Thus, the movements being perceived as socially 
inappropriate behaviors may lead to tic-contingent reactions. Further, Wadman et al. 
(2013) reported that participants with TD from the United Kingdom were hesitant to talk 
with unfamiliar peers because of past social disapproval and negative interactions. 
Therefore, stigmatizing attitudes related to TD in the United Kingdom may be associated 
with more reactions to tics.  
The way in which individuals from the United Kingdom interact with people with 
epilepsy, a similar movement-related disorder, may also provide clues to understand this 
finding. Jacoby et al. (2004) demonstrated that over half of the 1694 respondents from the 
United Kingdom believed that individuals with epilepsy may act unpredictably and out of 
control, and that society treats them differently from people without the condition. When 
asked why this differential treatment may occur, open-ended responses suggested that 
individuals with epilepsy were not viewed as normal, and that persons with epilepsy were 
perceived to have more personality problems than others (Jacoby et al., 2004). Further, 
when Baker et al. (2000) examined the perceived stigma of individuals with epilepsy 
from the United Kingdom and the Netherlands, results indicated that 52% of the 
individuals with epilepsy from the United Kingdom felt stigmatized compared to 40% of 
the individuals from the Netherlands. If other visible movement-related disorders, such as 
TD, engender similar stigmatization in the United Kingdom, then it is not surprising that 
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participants from the United Kingdom reported that individuals tended to react more to 
their child’s tics than participants from the United States or Netherlands/Norway. 
The TARS-PR subscale scores showed that parents from the United Kingdom 
reported significantly higher school and public places subscale scores compared to 
parents from the United States and Netherlands/Norway. Given the more negative 
perception of persons with epilepsy in the United Kingdom, and Bishop and Boag’s 
(2006) research showing that teachers’ attitudes toward children with epilepsy in the 
United States were generally supportive and understanding, it is possible that persons in 
the United Kingdom, particularly in school environments, would likely receive more 
negative reactions to other movement conditions such as TD, relative to those in the 
United States.   
Another possible explanation for more reactions to tics in the United Kingdom 
could be the way individuals from the United Kingdom broadly stigmatize those with 
mental disorders. Mehta et al. (2009) surveyed individuals from England and Scotland to 
examine trends in attitudes toward people with mental disorders from 1994 to 2003. In 
that timespan, respondents from both countries expressed fewer positive responses 
toward mentally ill individuals, with those from England showing a greater negative 
trend than those from Scotland.  This suggests that individuals from the United Kingdom 
may have more stigma towards those with mental disorders than people from other 
countries. Increased stigma toward mental disorders may relate to increased stigma 
toward individuals with tics, which could lead to more frequent tic-contingent reactions.  
Further, multiple other studies demonstrated differences in stigmatizing attitudes 
toward mental illness across countries (Chambers et al. 2010; Dietrich et al. 2004; 
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Griffiths et al. 2006; Stefanovics et al. 2016). Since there seems to be cross-cultural 
variability in stigma toward those with mental disorders, it would not be surprising to 
have cross-cultural variability in stigma towards individuals with tics. Differences in 
stigma towards those with TD may relate to differences in reactions to tics across 
countries because it is expected that more negative attitudes could lead to an increase in 
tic-contingent reactions. Thus, stigma at a broader level may explain why there are 
differences in reactions to tics.  
If stigma is behind the greater number of reactions to tics, then interventions for 
TD may want to include a stigma-reduction component. Several studies have suggested 
ways to reduce the stigmatization of individuals with TD, which could also decrease 
reactions to tics. Woods (2002) examined the effectiveness of peer education in changing 
the negative social impact of tics. Results demonstrated that video-based peer education 
improved attitudes and behaviors toward those with TD, as participants who viewed the 
educational video sat closer to an individual with tics than those who did not view the 
video. Woods, Koch, and Miltenberger (2003) also suggested that peer education is 
effective in reducing negative attitudes toward those with TD regardless of tic severity. 
Thus, attempts to educate peers about TD should be encouraged with all clients because 
this could increase positive social experiences. Further, Marcks, Berlin, Woods, and 
Davies (2007) suggested that negative social consequences, such as social rejection, 
could be reduced if individuals with TD inform others about their condition. Therefore, 
preventative disclosure of TD could reduce stigmatizing attitudes and negative social 
outcomes related to tics. Olufs, Himle, and Bradley (2013) further demonstrated that 
personal self-disclosure regarding tics increases social acceptability more so than general 
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education about the disorder. This finding suggests that actively informing peers about 
TD through self-disclosure may decrease stigmatizing views, and thus, diminish reactions 
to tics.   
Relationship Between Reactions to Tics and Tic Severity 
 Additional analyses explored the strength of the relationship between 
reactions to tics and tic severity among participants from the United States, United 
Kingdom, and Netherlands/Norway. Participants from each country reported a significant 
positive correlation between reactions to tics and tic severity for their children. This 
finding was expected given that past studies from the United States have shown that 
reactions to tics, such as teasing, telling someone to stop ticcing, or excluding someone 
from an activity because of his/her tics, are associated with increases in tic severity 
(Capriotti et al., 2015; Eaton et al., 2017; Himle et al., 2014). The studies suggest that 
reactions to tics may positively or negatively reinforce tics, and this investigation further 
supports those findings because higher TARS-PR scores were related to higher PTQ 
scores. 
The strength of the correlation coefficients among the three groups of countries 
was also examined. Results indicated that the relationship between reactions to tics and 
tic severity was significantly stronger for participants from the Netherlands/Norway 
compared to participants from the United States. There was no significant difference 
between correlation coefficients from the United States and United Kingdom or the 
United Kingdom and Netherlands/Norway. These findings could indicate that reactions to 
tics function as more powerful reinforcers for individuals from the Netherlands/Norway 
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compared to individuals from the United States, but reasons for this finding are difficult 
to determine.  
Multiple studies demonstrated cross-cultural variability in stigma toward mental 
disorders. Differences in negative attitudes, social distancing, dangerousness, and 
perceived cause of the mental disorder were reported by the general public and medical 
professionals (Chambers et al. 2010; Dietrich et al. 2004; Griffiths et al. 2006; 
Stefanovics et al. 2016). These different forms of stigma could lead to different reactions 
to tics, in which some may be more reinforcing and others more punishing depending on 
the culture. Although there were not differences in reactions to tics between the United 
States and Netherlands/Norway, the TARS-PR does not measure qualitative aspects of 
reactions to tics that could influence the relationship between reactions to tics and tic 
severity. For example, a parent could either yell at their child to stop ticcing or discreetly 
ask the child to stop doing tics. In both cases, the reaction may be rated as occurring on 
the aversive subscale, but they are likely qualitatively different. Future research should be 
completed to discover what types of reactions may be functioning as more powerful 
reinforcers in the Netherlands/Norway.  
Another possible explanation could be how individuals from the 
Netherlands/Norway internalize stigma. People with higher levels of self-stigma 
internalize the negative beliefs by the public, and they can lose their previously held or 
desired identities (Brohan et al., 2010). More self-stigma could be associated with 
reactions to tics functioning as a stronger reinforcer because the responses to the tic may 
be more internalized by the person with the disorder. If individuals have lower levels of 
self-stigma, reactions may not be as salient because they have less of a stigmatized view 
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of themselves. Studies have shown differences in levels of self-stigma with respect to 
mental illness across countries; however, self-stigma has not specifically been examined 
in the Netherlands or Norway (Brohan et al., 2010; Evans-Lacko et al., 2012; Krajewski 
et al., 2013).  
Limitations 
 The current study had several limitations. First, the sample size of individuals 
from the Netherlands/Norway was smaller than the sample sizes from the United States 
and United Kingdom. However, because this was the first study that compared reactions 
to tics among these countries, the work should be viewed as an exercise in hypothesis 
generation more than a definitive study on cross-cultural reactions to tics. Second, similar 
to other studies, most participants were white, non-Hispanic mothers of children with TD, 
limiting a broad analysis across racial groups. Further, the study only used parent-report 
data of the child’s tic severity and how others react to the child’s tics. This is potentially 
problematic given that Capriotti et al. (2015) demonstrated parent and child reports on the 
TARS can lead to different profiles. Because parents might not directly observe how 
others react to their child’s tics in school or other public places, it is unclear whether 
parents have an accurate understanding of others’ reactions to tics in those situations. It 
would be beneficial to examine children’s perspectives of these factors in future research. 
Another limitation of the study is most participants were recruited online from TD 
support groups and TD organizations in their country of origin. This may limit the 
generalizability of the findings because these individuals may have more knowledge 
about and support for TD than most families who have a child with tics. This recruitment 
method may also exclude individuals who are not technologically savvy or do not have 
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access to the Internet. Finally, only the country of origin of parents of children with TD 
were used to group the participants. Some parents could have been born in one country 
but lived most of their lives in a different country with their child.  
Implications 
This study showed no differences in the clinical characteristics of tic severity, 
gender, and comorbidity among individuals from the United States, United Kingdom, and 
Netherlands/Norway. This aligns with other studies and demonstrates continued support 
for the genetic and neurological basis to TD. Further, parents from the United Kingdom 
reported significantly more reactions to their child’s tics than parents from the United 
States and Netherlands/Norway. This finding is clinically significant because it indicates 
that therapists may need to spend more time managing contextual factors if clients are 
from the United Kingdom. In the second session of CBIT, therapists complete a 
functional assessment with clients to assess contextual factors that impact tic expression. 
Given that more reactions to tics were reported by Britons, clients from the United 
Kingdom will likely need to learn more functional interventions compared to clients from 
the United States. Since more time may be needed to implement these interventions, 
additional therapeutic sessions focused on functional aspects of tics could be 
advantageous. For instance, because more Britons reportedly ask about tics or tease 
children because of their tics, it could be useful for clients to spend more time in session 
practicing an explanation for tics and their uncontrollable nature that can be given to 
others. Multiple studies have demonstrated that self-disclosure about TD is linked to less 
stigmatization, which could lead to fewer reactions to tics (Marcks et al., 2007; Olufs et 
al., 2013). Additionally, families and school personnel in the United Kingdom may 
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benefit from supplemental education related to tic disorders in order to emphasize the 
relationship between environmental factors and tic severity. It could be helpful for 
therapists or the client to present information about TD to the child’s teachers and peers 
because past studies have showed that peer education improved attitudes and behaviors 
toward those with TD (Woods, 2002; Woods et al., 2003). Having less stigma related to 
the condition potentially could reduce the number of consequences the clients receive.  
In addition, although reactions to tics were related to tic severity in all three 
groups of countries, the study indicated that the association was significantly stronger for 
participants from the Netherlands/Norway compared to participants from the United 
States. This suggests that managing reactions to tics in the Netherlands/Norway is 
particularly important because those behaviors have the strongest effect on the clients’ 
tics. Therefore, a parent-only session could be helpful to emphasize the importance of a 
tic neutral environment. This visit could include educational videos of parents of children 
with tics from the Netherlands/Norway describing how they stopped reacting to their 
child’s tics. This could serve to ease parental anxiety because it demonstrates how other 
families were able to help their child by refraining from reacting to tics. Similar to 
working with clients from the United Kingdom, additional education for teachers and 
peers at school could be beneficial. The teacher and peer reactions also have a strong 
impact on tic severity, and with additional knowledge and less stigmatization, these 
individuals may reduce the reactions to tics.  
Overall, this study indicated that unlike clinical characteristics, differences in 
reactions to tics do occur across countries. Future research should focus on broadening 
these findings to more countries and examining if different races within the same country 
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vary in their reactions to tics. It would also be beneficial to get children’s perspectives on 
others’ reactions to tics because they may have a different viewpoint than parents for how 
often others respond to tics at school and in other public places.  
 
  
82 
 
BIBLIOGRAPHY 
American Psychiatric Association. (2013). Diagnostic and statistical manual of mental 
disorders, 5th Edition. Washington, DC: Author. 
Apter, A., Pauls, D. L., Bleich, A., Zohar, A. H., Kron, S., Ratzoni, G., … Cohen, D. J. 
(1992). A population-based epidemiological study of Tourette syndrome among 
adolescents in Israel. Advances in Neurology, 58, 61–65. Retrieved from 
http://www.opastonline.com/advances-in-neurology-and-neuroscience/ 
Baker, G. A., Brooks, J., Buck, D., & Jacoby, A. (2000). The stigma of epilepsy: A 
European perspective. Epilepsia, 41, 98–104. https://doi.org/10.1111/j.1528-
1157.2000.tb01512.x 
Barnea, M., Benaroya-Milshtein, N., Gilboa-Sechtman, E., Woods, D. W., Piacentini, J., 
Fennig, S., … Steinberg, T. (2016). Subjective versus objective measures of tic 
severity in Tourette syndrome: The influence of environment. Psychiatry Research, 
242, 204–209. https://doi.org/10.1016/j.psychres.2016.05.047 
Baumann, R. J., Wilson, J. F., & Wiese, H. J. (1995). Kentuckians’ attitudes toward 
children with epilepsy. Epilepsia, 36, 1003–1008. https://doi.org/10.1111/j.1528-- 
Ben-Ezra, M., Anavi-Goffer, S., Arditi, E., Ron, P., Atia, R. P., Rate, Y., & Kaniasty, K. 
(2017). Revisiting stigma: Exposure to Tourette in an ordinary setting increases 
stigmatization. Psychiatry Research, 248, 95-97. 
https://doi.org/10.1016/j.psychres.2016.11.040 
Bishop, M., & Boag, E.M. (2006). Teachers’ knowledge about epilepsy and attitudes 
toward students with epilepsy: Results of a national survey. Epilepsy and Behavior, 
8, 397–405. https://doi.org/10.1016/j.yebeh.2005.11.008 
Bloch, M. H., Peterson, B. S., Scahill, L., Otka, J., Katsovich, L., Zhang, H., & Leckman, 
J. F. (2006). Adulthood outcome of tic and obsessive-compulsive symptom severity 
in children with Tourette syndrome. Archives of Pediatrics and Adolescent 
Medicine, 160, 65–69. https://doi.org/10.1001/archpedi.160.1.65 
Bodeck, S., Lappe, C., & Evers, S. (2015). Tic-reducing effects of music in patients with 
Tourette’s syndrome: Self-reported and objective analysis. Journal of the 
Neurological Sciences, 352, 41–47. https://doi.org/10.1016/j.jns.2015.03.016 
Bornstein, R. A., Stefl, M. E., & Hammond, L. (1990). A survey of Tourette syndrome 
patients and their families: The 1987 Ohio Tourette survey. Journal of 
Neuropsychiatry, 2, 275–281. http://dx.doi.org/10.1176/jnp.2.3.275 
83 
 
Boudjouk, P. J., Woods, D. W., Miltenberger, R. G., & Long, E. S. (2000). Negative peer 
evaluation in adolescents: Effects of tic disorders and trichotillomania. Child & 
Family Behavior Therapy, 22, 17–28. https://doi.org/10.1300/J019v22n01_02 
Brohan, E., Elgie, R., Sartorius, N., & Thornicroft, G. (2010). Self-stigma, empowerment 
and perceived discrimination among people with schizophrenia in 14 European 
countries: The GAMIAN-Europe study. Schizophrenia Research, 122, 232-238. 
https://doi.org/10.1016/j.schres.2010.02.1065 
Capriotti, M. R., Piacentini, J. C., Himle, M. B., Ricketts, E. J., Espil, F. M., Lee, H. J., 
… Woods, D. W. (2015). Assessing environmental consequences of ticcing in 
youth with chronic tic disorders: The tic accommodation and reactions scale. 
Children’s Health Care, 44, 205–220. 
https://doi.org/10.1080/02739615.2014.948164 
Cardoso, F., Veado, C. C. M., & De Oliveira, J. T. (1996). A Brazilian cohort of patients 
with Tourette’s syndrome. Journal of Neurology Neurosurgery and Psychiatry, 60, 
209–212. https://doi.org/10.1136/jnnp.60.2.209 
Caurín, B., Serrano, M., Fernández-Alvarez, E., Campistol, J., & Pérez-Dueñas, B. 
(2014). Environmental circumstances influencing tic expression in children. 
European Journal of Paediatric Neurology, 18, 157–162. 
https://doi.org/10.1016/j.ejpn.2013.10.002 
Chambers, M., Guise, V., Välimäki, M., Botelho, M. A. R., Scott, A., Staniuliené, V., & 
Zanotti, R. (2010). Nurses’ attitudes to mental illness: A comparison of a sample of 
nurses from five European countries. International Journal of Nursing Studies, 47, 
350-362. https://doi.org/10.1016/j.ijnurstu.2009.08.008 
Chang, S., Himle, M. B., Tucker, B. T. P., Woods, D. W., & Piacentini, J. (2009). Initial 
psychometric properties of a brief parent-report instrument for assessing tic severity 
in children with chronic tic disorders. Child and Family Behavior Therapy, 31, 181–
191. https://doi.org/10.1080/07317100903099100 
Clement, J. (2019). Social media usage in the United States – statistics and facts. 
Retrieved from https://www.statista.com 
Cloes, K. I., Barfell, K. S. F., Horn, P. S., Wu, S. W., Jacobson, S. E., Hart, K. J., & 
Gilbert, D. L. (2017). Preliminary evaluation of child self-rating using the Child 
Tourette Syndrome Impairment Scale. Developmental Medicine and Child 
Neurology, 59, 284–290. https://doi.org/10.1111/dmcn.13285 
Conelea, C. A., Ramanujam, K., Walther, M. R., Freeman, J. B., & Garcia, A. M. (2014). 
Is there a relationship between tic frequency and physiological arousal? Examination 
in a sample of children with co-occurring tic and anxiety disorders. Behavior 
Modification, 38, 217–234. https://doi.org/10.1177/0145445514528239 
84 
 
Conelea, C. A., & Woods, D. W. (2008). The influence of contextual factors on tic 
expression in Tourette’s syndrome: A review. Journal of Psychosomatic Research, 
65, 487-496. https://doi.org/10.1016/j.jpsychores.2008.04.010 
Conelea, C. A., Woods, D. W., & Brandt, B. C. (2011). The impact of a stress induction 
task on tic frequencies in youth with Tourette Syndrome. Behaviour Research and 
Therapy, 49, 492–497. https://doi.org/10.1016/j.brat.2011.05.006 
Corrigan, P. W. (1998). The impact of stigma or severe mental illness. Cognitive and 
Behavioral Practice, 5, 201-222. https://doi.org/10.1016/S1077-7229(98)80006-0 
Corrigan, P.W. & Watson, A. C. (2002). Understanding the impact of stigma on people 
with mental illness. World Psychiatry, 1, 16–20. 
https://doi.org/10.1016/j.jhazmat.2009.01.135 
Cutler, D., Murphy, T., Gilmour, J., & Heyman, I. (2009). The quality of life of young 
people with Tourette syndrome. Child: Care, Health and Development, 35, 496-504. 
https://doi.org/10.1111/j.1365-2214.2009.00983.x 
Debes, N., Hjalgrim, H., & Skov, L. (2010). The presence of attention-deficit 
hyperactivity disorder (ADHD) and obsessive-compulsive disorder worsen 
psychosocial and educational problems in Tourette syndrome. Journal of Child 
Neurology, 25, 171–181. https://doi.org/10.1177/0883073809336215 
Deckersbach, T., Chou, T., Britton, J. C., Carlson, L. E., Reese, H. E., Siev, J., … 
Wilhelm, S. (2014). Neural correlates of behavior therapy for Tourette’s disorder. 
Psychiatry Research - Neuroimaging, 224, 269–274. 
https://doi.org/10.1016/j.pscychresns.2014.09.003 
Dietrich, S., Beck, M., Bujantugs, B., Kenzine, D., Matschinger, H., & Angermeyer, M. 
C. (2004). The relationship between public causal beliefs and social distance toward 
mentally ill people. Australian and New Zealand Journal of Psychiatry, 38, 348–
354. https://doi.org/10.1111/j.1440-1614.2004.01363.x 
Dotchin, C. L., Msuya, O., & Walker, R.W. (2007). The challenge of Parkinson’s disease 
management in Africa. Age and Ageing, 36, 122–127. 
https://doi.org/10.1093/ageing/afl172 
Eapen, V., Fox-Hiley, P., Banerjee, S., & Robertson, M. (2004). Clinical features and 
associated psychopathology in a Tourette syndrome cohort. Acta Neurologica 
Scandinavica, 109, 255–260. https://doi.org/10.1046/j.1600-0404.2003.00228.x 
Eapen, V., Cavanna, A. E., & Robertson, M. M. (2016). Comorbidities, social impact, and 
quality of life in Tourette syndrome. Frontiers in Psychiatry, 7, 97. 
https://doi.org/10.3389/fpsyt.2016.00097 
85 
 
Eapen, V., & Robertson, M. M. (2008). Clinical correlates of Tourette’s disorder across 
cultures: A comparative study between the United Arab Emirates and the United 
Kingdom. Primary Care Companion to the Journal of Clinical Psychiatry, 10, 103–
107. https://doi.org/10.4088/PCC.v10n0203 
Eaton, C. K., Jones, A. M., Gutierrez-Colina, A. M., Ivey, E. K., Carlson, O., Melville, L., 
… Blount, R. L. (2017). The influence of environmental consequences and 
internalizing symptoms on children’s tic severity. Child Psychiatry and Human 
Development, 48, 327–334. https://doi.org/10.1007/s10578-016-0644-5 
Evans-Lacko, S., Brohan, E., Mojtabai, R., & Thornicroft, G. (2012). Association between 
public views of mental illness and self-stigma among individuals with mental illness 
in 14 European countries. Psychological Medicine, 42, 1741-1752. 
https://doi.org/10.1017/S0033291711002558 
Fat, M. J. L., Sell, E., Barrowman, N., & Doja, A. (2012). Public perception of Tourette 
syndrome on YouTube. Journal of Child Neurology, 27, 1011–1016. 
https://doi.org/10.1177/0883073811432294 
Freeman, R. D., Fast, D. K., Burd, L., Kerbeshian, J., Robertson, M. M., & Sandor, P. 
(2000). An international perspective on Tourette syndrome: Selected findings from 
3500 individuals in 22 countries. Developmental Medicine and Child Neurology, 42, 
436–447. https://doi.org/10.1017/S0012162200000839 
Friedrich, S., Morgan, S. B., & Devine, C. (1996). Children’s attitudes and behavioral 
intentions toward a peer with Tourette syndrome. Journal of Pediatric Psychology, 
21, 307-319. https://doi.org/10.1093/jpepsy/21.3.307 
Grace, R., & Russell, C. (2005). Tourette’s syndrome and the school experience: A 
qualitative study of children’s and parents’ perspectives. Australasian Journal of 
Special Education, 29, 40-59. https://doi.org/10.1017/s1030011200025239 
Griffiths, K. M., Nakane, Y., Christensen, H., Yoshioka, K., Jorm, A. F., & Nakane, H. 
(2006). Stigma in response to mental disorders: A comparison of Australia and 
Japan. BMC Psychiatry, 6, 21. https://doi.org/10.1186/1471-244X-6-21 
Hills, M. D., & MacKenzie, H. C. (2002). New Zealand community attitudes toward 
people with epilepsy. Epilepsia, 43, 1583–1589. https://doi.org/10.1046/j.1528-
1157.2002.32002.x 
Himle, M. B., Capriotti, M. R., Hayes, L. P., Ramanujam, K., Scahill, L., Sukhodolsky, D. 
G., … Piacentini, J. (2014). Variables associated with tic exacerbation in children 
with chronic tic disorders. Behavior Modification, 38, 163–183. 
https://doi.org/10.1177/0145445514531016 
86 
 
Himle, M. B., Woods, D. W., Conelea, C. A., Bauer, C. C., & Rice, K. A. (2007). 
Investigating the effects of tic suppression on premonitory urge ratings in children 
and adolescents with Tourette’s syndrome. Behaviour Research and Therapy, 45, 
2964–2976. https://doi.org/10.1016/j.brat.2007.08.007 
Hirschtritt, M. E., Lee, P. C., Pauls, D. L., Dion, Y., Grados, M. A., Illmann, C., … Barr, 
C. L. (2015). Lifetime prevalence, age of risk, and genetic relationships of comorbid 
psychiatric disorders in Tourette syndrome. JAMA Psychiatry, 72, 325–333. 
https://doi.org/10.1001/jamapsychiatry.2014.2650 
Jacoby, A., & Austin, J. K. (2007). Social stigma for adults and children with epilepsy. 
Epilepsia, 48, 6–9. https://doi.org/10.1111/j.1528-1167.2007.01391.x 
Jacoby, A., Gorry, J., Gamble, C., & Baker, G. A. (2004). Public knowledge, private 
grief: A study of public attitudes to epilepsy in the United Kingdom and 
implications for stigma. Epilepsia, 45, 1405–1415. https://doi.org/10.1111/j.0013-
9580.2004.02904.x 
Jin, R., Zheng, R. Y., Huang, W. W., Xu, H. Q., Shao, B., Chen, H., & Feng, L. (2005). 
Epidemiological survey of Tourette syndrome in children and adolescents in 
Wenzhou of P.R. China. European Journal of Epidemiology, 20, 925–927. 
https://doi.org/10.1007/s10654-005-2953-z 
Kano, Y., Ohta, M., Nagai, Y., & Scahill, L. (2010). Association between Tourette 
syndrome and comorbidities in Japan. Brain and Development, 32, 201–207. 
https://doi.org/10.1016/j.braindev.2009.01.005 
Katona, C. (2013). Familiarity with and attitudes to Tourette’s syndrome in healthcare 
students: A pilot comparison with epilepsy. European Journal of Psychiatry, 27, 
129-136. https://doi.org/10.4321/s0213-61632013000200006 
Khalifa, N., & Von Knorring, A. L. (2003). Prevalence of tic disorders and Tourette 
syndrome in a Swedish school population. Developmental Medicine and Child 
Neurology, 45, 315–319. https://doi.org/10.1017/S0012162203000598 
Knight, T., Steeves, T., Day, L., Lowerison, M., Jette, N., & Pringsheim, T. (2012). 
Prevalence of tic disorders: A systematic review and meta-analysis. Pediatric 
Neurology, 47, 77-90. https://doi.org/10.1016/j.pediatrneurol.2012.05.002 
Kraft, J. T., Dalsgaard, S., Obel, C., Thomsen, P. H., Henriksen, T. B., & Scahill, L. 
(2012). Prevalence and clinical correlates of tic disorders in a community sample of 
school-age children. European Child and Adolescent Psychiatry, 21, 5–13. 
https://doi.org/10.1007/s00787-011-0223-z 
Krajewski, C., Burazeri, G., & Brand, H. (2013). Self-stigma, perceived discrimination 
and empowerment among people with a mental illness in six countries: Pan 
87 
 
European stigma study. Psychiatry Research, 210, 1136-1146. 
https://doi.org/10.1016/j.psychres.2013.08.013 
Lauber, C. (2008). Stigma and discrimination against people with mental illness: A 
critical appraisal. Epidemiology and Psychiatric Sciences, 17, 10–13. 
https://doi.org/10.1017/S1121189X0000261X 
Lebowitz, E. R., Motlagh, M. G., Katsovich, L., King, R. A., Lombroso, P. J., Grantz, H., 
… Leckman, J. F. (2012). Tourette syndrome in youth with and without obsessive 
compulsive disorder and attention deficit hyperactivity disorder. European Child 
and Adolescent Psychiatry, 21, 451–457. https://doi.org/10.1007/s00787-012-0278-5 
Leckman, J. F., Riddle, M. A., Hardin, M. T., Ort, S. I., Swartz, K. L., Stevenson, J., & 
Cohen, D. J. (1989). The Yale Global Tic Severity Scale: Initial testing of a 
clinician-rated scale of tic severity. Journal of the American Academy of Child and 
Adolescent Psychiatry, 28, 566–573. https://doi.org/10.1097/00004583-198907000-
00015 
Leckman, J. F., Zhang, H., Vitale, A., Lahnin, F., Lynch, K., Bondi, C., … Peterson, B. S. 
(1998). Course of tic severity in Tourette syndrome: The first two decades. 
Pediatrics, 102, 14–19. https://doi.org/10.1542/peds.102.1.14 
Leckman, J. F., Walker, D. E., & Cohen, D. J. (1993). Premonitory urges in Tourette’s 
syndrome. American Journal of Psychiatry, 150, 98–102. 
https://doi.org/10.1176/ajp.150.1.98 
Lim, K. S., Lim, H., Tan, C. T., & Lim, K. (2011). Attitudes toward epilepsy: A 
systematic review. Neurology Asia, 16, 269–280. Retrieved from 
https://www.neurology-asia.org/ 
Long, E. S., Woods, D. W., Miltenberger, R. G., Fuqua, R. W., & Boudjouk, P. J. (1999). 
Examining the social effects of habit behaviors exhibited by individuals with mental 
retardation. Journal of Developmental and Physical Disabilities, 11, 295–312. 
https://doi.org/10.1023/A:1021862723409 
Marcks, B. A., Berlin, K. S., Woods, D. W., & Davies, W. H. (2007). Impact of Tourette 
Syndrome: A preliminary investigation of the effects of disclosure on peer 
perceptions and social functioning. Psychiatry, 70, 59-67. 
https://doi.org/10.1521/psyc.2007.70.1.59 
Mathews, C. A., Herrera Amighetti, L. D., Lowe, T. L., Van De Wetering, B. J. M., 
Freimer, N. B., & Reus, V. I. (2001). Cultural influences on diagnosis and 
perception of Tourette syndrome in Costa Rica. Journal of the American Academy of 
Child and Adolescent Psychiatry, 40, 456–463. https://doi.org/10.1097/00004583-
200104000-00015 
88 
 
Mehta, N., Kassam, A., Leese, M., Butler, G., & Thornicroft, G. (2009). Public attitudes 
towards people with mental illness in England and Scotland, 1994-2003. British 
Journal of Psychiatry, 194, 278-284. https://doi.org/10.1192/bjp.bp.108.052654 
Misirlisoy, E., Brandt, V., Ganos, C., Tübing, J., Münchau, A., & Haggard, P. (2015). The 
relation between attention and tic generation in Tourette syndrome. 
Neuropsychology, 29, 658–665. https://doi.org/10.1037/neu0000161 
Mol Debes, N. M. M., Hjalgrim, H., & Skov, L. (2008). Validation of the presence of 
comorbidities in a Danish clinical cohort of children with Tourette syndrome. 
Journal of Child Neurology, 23, 1017–1027. 
https://doi.org/10.1177/0883073808316370 
Moore, S., & Knowles, S. (2006). Beliefs and knowledge about Parkinson’s disease. 
Social Sciences, 2, 15–21. https://doi.org/10.7790/ejap.v2i1.32 
Mshana, G., Dotchin, C. L., & Walker, R. W. (2011). “We call it the shaking illness”: 
Perceptions and experiences of Parkinson’s disease in rural northern Tanzania. BMC 
Public Health, 11, 219. https://doi.org/10.1186/1471-2458-11-219 
Mulatu, M. S. (1999). Perceptions of mental and physical illnesses in North-western 
Ethiopia. Journal of Health Psychology, 4, 531–549. 
https://doi.org/10.1177/135910539900400407 
Murphy, T. K., Lewin, A. B., Storch, E. A., & Stock, S. (2013). Practice parameter for the 
assessment and treatment of children and adolescents with tic disorders: Committee 
on Quality Issues (CQI). Journal of the American Academy of Child & Adolescent 
Psychiatry, 52, 1341-1349. https://doi.org/10.1016/j.jaac.2013.09.015 
Mushi, D., Hunter, E., Mtuya, C., Mshana, G., Aris, E., & Walker, R. (2011). Social-
cultural aspects of epilepsy in Kilimanjaro Region, Tanzania: Knowledge and 
experience among patients and carers. Epilepsy and Behavior, 20, 338–343. 
https://doi.org/10.1016/j.yebeh.2010.11.016 
Nijhof, G. (1995). Parkinson’s disease as a problem of shame in public appearance. 
Sociology of Health & Illness, 17, 193–205. https://doi.org/10.1111/1467-
9566.ep10933386 
O’Dea, S. (2018). Social media usage in the United Kingdom – statistics and facts. 
Retrieved from https://www.statista.com. 
Ojinnaka, N. C. (2002). Teachers’ perception of epilepsy in Nigeria: A community-based 
study. Seizure, 11, 386–391. https://doi.org/10.1053/seiz.2001.0664 
Olufs, E. L., Himle, M. B., & Bradley, A. R. (2013). The effect of generic versus 
personally delivered education and self-disclosure on the social acceptability of 
89 
 
adults with Tourette syndrome. Journal of Developmental and Physical Disabilities, 
25, 395-403. https://doi.org/10.1007/s10882-012-9317-x 
Osakwe, C., Otte, W. M., & Alo, C. (2014). Epilepsy prevalence, potential causes and 
social beliefs in Ebonyi State and Benue State, Nigeria. Epilepsy Research, 108, 
316–326. https://doi.org/10.1016/j.eplepsyres.2013.11.010 
Osungbade, K. O., & Siyanbade, S. L. (2011). Myths, misconceptions, and 
misunderstandings about epilepsy in a Nigerian rural community: Implications for 
community health interventions. Epilepsy and Behavior, 21, 425–429. 
https://doi.org/10.1016/j.yebeh.2011.05.014 
Packer, L. E. (2005). Tic-related school problems: Impact on functioning, 
accommodations, and interventions. Behavior Modification, 29, 876–899. 
https://doi.org/10.1177/0145445505279383 
Piacentini, J., Woods, D. W., Scahill, L., Wilhelm, S., Peterson, A. L., Chang, S., … 
Walkup, J. T. (2010). Behavior therapy for children with Tourette disorder: A 
randomized controlled trial. JAMA: The Journal of the American Medical 
Association, 303, 1929–1937. https://doi.org/10.1001/jama.2010.607 
Ramasundrum, V., Azhar, Z., Hussin, M., & Tan, C. T. (2000). Public awareness, 
attitudes and understanding towards epilepsy in Kelantan, Malaysia. Neurological 
Journal of Southeast Asia, 5, 55–60. Retrieved from https://www.neurology-
asia.org/ 
Ricketts, E. J., McGuire, J. F., Chang, S., Bose, D., Rasch, M. M., Woods, D. W., … 
Piacentini, J. (2018). Benchmarking treatment response in Tourette’s disorder: A 
psychometric evaluation and signal detection analysis of the parent tic questionnaire. 
Behavior Therapy, 49, 46–56. https://doi.org/10.1016/j.beth.2017.05.006 
Rivera-Navarro, J., Cubo, E., & Almazán, J. (2014). The impact of Tourette’s syndrome 
in the school and the family: Perspectives from three stakeholder groups. 
International Journal for the Advancement of Counselling, 36, 96–113. 
https://doi.org/10.1007/s10447-013-9193-9 
Rizzo, R., Gulisano, M., Pellico, A., Calì, P. V., & Curatolo, P. (2014). Tourette 
syndrome and comorbid conditions: A spectrum of different severities and 
complexities. Journal of Child Neurology, 29, 1383–1389. 
https://doi.org/10.1177/0883073814534317 
Robertson, M. M. (2008a). The prevalence and epidemiology of Gilles de la Tourette 
syndrome. Part 2: The epidemiological and prevalence studies Journal of 
Psychosomatic Research, 65, 461-472. 
https://doi.org/10.1016/j.jpsychores.2008.03.007 
90 
 
Robertson, M. M. (2008b). The prevalence and epidemiology of Gilles de la Tourette 
syndrome. Part 1: The epidemiological and prevalence studies. Journal of 
Psychosomatic Research, 65, 473-486. 
https://doi.org/10.1016/j.jpsychores.2008.03.006 
Robertson, M. M., Banerjee, S., Eapen, V., & Fox-Hiley, P. (2002). Obsessive compulsive 
behaviour and depressive symptoms in young people with Tourette syndrome: A 
controlled study. European Child and Adolescent Psychiatry, 11, 261–265. 
https://doi.org/10.1007/s00787-002-0301-3 
Robertson, M. M., Eapen, V., & Cavanna, A. E. (2009). The international prevalence, 
epidemiology, and clinical phenomenology of Tourette syndrome: A cross-cultural 
perspective. Journal of Psychosomatic Research, 67, 475-483. 
https://doi.org/10.1016/j.jpsychores.2009.07.010 
Samar, S. M., Moyano, M. B., Bra-Berros, M., Irazoqui, G., Matos, A., Kichic, R., … 
Coffey, B. J. (2013). Children and adolescents with Tourette’s disorder in the USA 
versus Argentina: Behavioral differences may reflect cultural factors. European 
Child and Adolescent Psychiatry, 22, 701–707. https://doi.org/10.1007/s00787-013-
0406-x 
Sambrani, T., Jakubovski, E., & Muller-Vahl, K. R. (2016). New insights into clinical 
characteristics of Gilles de la Tourette syndrome: Findings in 1032 patients from a 
single German center. Frontiers in Neuroscience, 10, 415. 
https://doi.org/10.3389/fnins.2016.00415 
Scahill, L., Aman, M. G., McDougle, C. J., Arnold, L. E., McCracken, J. T., Handen, B., 
… Vitiello, B. (2009). Trial design challenges when combining medication and 
parent training in children with pervasive developmental disorders. Journal of 
Autism and Developmental Disorders, 39, 720–729. https://doi.org/10.1007/s10803-
008-0675-2 
Scahill, L., Erenberg, G., Berlin, C. M., Budman, C., Coffey, B. J., Jankovic, J., … 
Walkup, J. (2006). Contemporary assessment and pharmacotherapy of Tourette 
syndrome. NeuroRx, 3, 192–206. https://doi.org/10.1016/j.nurx.2006.01.009 
Scahill, L., Specht, M., & Page, C. (2014). The prevalence of tic disorders and clinical 
characteristics in children. Journal of Obsessive-Compulsive and Related Disorders, 
3, 394–400. https://doi.org/10.1016/j.jocrd.2014.06.002 
Scharf, J. M., Miller, L. L., Mathews, C. A., & Ben-Shlomo, Y. (2012). Prevalence of 
Tourette syndrome and chronic tics in the population-based Avon longitudinal study 
of parents and children cohort. Journal of the American Academy of Child and 
Adolescent Psychiatry, 51, 192–201. https://doi.org/10.1016/j.jaac.2011.11.004 
91 
 
Silva, R. R., Munoz, D. M., Barickman, J., & Friedhoff, A. J. (1995). Environmental 
factors and related fluctuation of symptoms in children and adolescents with 
Tourette’s disorder. Journal of Child Psychology and Psychiatry, 36, 305–312. 
https://doi.org/10.1111/j.1469-7610.1995.tb01826.x 
Spatt, J., Bauer, G., Baumgartner, C., Feucht, M., Graf, M., Mamoli, B., & Trinka, E. 
(2005). Predictors for negative attitudes toward subjects with epilepsy: A 
representative survey in the general public in Austria. Epilepsia, 46, 736-742. 
https://doi.org/10.1111/j.1528-1167.2005.52404.x 
Specht, M. W., Woods, D. W., Piacentini, J., Scahill, L., Wilhelm, S., Peterson, A. L., … 
Walkup, J. T. (2011). Clinical characteristics of children and adolescents with a 
primary tic disorder. Journal of Developmental and Physical Disabilities, 23, 15–31. 
https://doi.org/10.1007/s10882-010-9223-z 
Steeves, T., McKinlay, B. D., Gorman, D., Billinghurst, L., Day, L., Carroll, A., … 
Pringsheim, T. (2012). Canadian guidelines for the evidence-based treatment of tic 
disorders: Behavioural therapy, deep brain stimulation, and transcranial magnetic 
stimulation. Canadian Journal of Psychiatry, 57, 144-151. 
https://doi.org/10.1177/070674371205700303 
Stefanovics, E., He, H., Ofori-Atta, A., Cavalcanti, M. T., Neto, H. R., Makanjuola, V., … 
Rosenheck, R. (2016). Cross-national analysis of beliefs and attitude toward mental 
illness among medical professionals from five countries. Psychiatric Quarterly, 87, 
63-73. https://doi.org/10.1007/s11126-015-9363-5 
Stiede, J. T., Alexander, J. R., Wellen, B., Bauer, C. C., Himle, M. B., Mouton-Odum, S., 
& Woods, D. W. (2018). Differentiating tic-related from non-tic-related impairment 
in children with persistent tic disorders. Comprehensive Psychiatry, 87, 38–45. 
https://doi.org/10.1016/j.comppsych.2018.07.017 
Storch, E. A., Lack, C. W., Simons, L. E., Goodman, W. K., Murphy, T. K., & Geffken, 
G. R. (2007). A measure of functional impairment in youth with Tourette’s 
syndrome. Journal of Pediatric Psychology, 32, 950–959. 
https://doi.org/10.1093/jpepsy/jsm034 
Subramaniam, M., Abdin, E., Picco, L., Pang, S., Shafie, S., Vaingankar, J. A., … Chong, 
S. A. (2017). Stigma towards people with mental disorders and its components: A 
perspective from multi-ethnic Singapore. Epidemiology and Psychiatric Sciences, 
26, 371-382. https://doi.org/10.1017/S2045796016000159 
Verdellen, C., Van de Griendt, J., Hartmann, A., Murphy, T., Androutsos, C., Aschauer, 
H., … Wolanczyck, T. (2011). European clinical guidelines for Tourette syndrome 
and other tic disorders. Part III: Behavioural and psychosocial interventions. 
European Child and Adolescent Psychiatry, 20, 197–207. 
https://doi.org/10.1007/s00787-011-0167-3 
92 
 
Viberg, N., Forsberg, B. C., Borowitz, M., & Molin, R. (2013). International comparisons 
of waiting times in health care: Limitations and prospects. Health Policy, 112, 53-
61. https://doi.org/10.1016/j.healthpol.2013.06.013 
Wadman, R., Glazebrook, C., Beer, C., & Jackson, G. M. (2016). Difficulties experienced 
by young people with Tourette syndrome in secondary school: A mixed methods 
description of self, parent and staff perspectives. BMC Psychiatry, 16, 14. 
https://doi.org/10.1186/s12888-016-0717-9 
Wadman, R., Tischler, V., & Jackson, G. M. (2013). “Everybody just thinks I’m weird”: 
A qualitative exploration of the psychosocial experiences of adolescents with 
Tourette syndrome. Child: Care, Health and Development, 39, 880-886. 
https://doi.org/10.1111/cch.12033 
Watson, T. S., & Sterling, H. E. (1998). Brief functional analysis and treatment of a vocal 
tic. Journal of Applied Behavior Analysis, 31, 471–474. 
https://doi.org/10.1901/jaba.1998.31-471 
Wilhelm, S., Peterson, A. L., Piacentini, J., Woods, D. W., Deckersbach, T., Sukhodolsky, 
D. G., … Scahill, L. (2012). Randomized trial of behavior therapy for adults with 
Tourette syndrome. Archives of General Psychiatry, 69, 795–803. 
https://doi.org/10.1001/archgenpsychiatry.2011.1528 
Woods, D. W. (2002). The effect of video-based peer education on the social acceptability 
of adults with Tourette’s Syndrome. Journal of Developmental and Physical 
Disabilities, 14, 51-62. https://doi.org/10.1023/A:1013563713146 
Woods, D. W., Fuqua, R. W., & Outman, R. C. (1999). Evaluating the social acceptability 
of persons with habit disorders: The effects of topography, frequency, and gender 
manipulation. Journal of Psychopathology and Behavioral Assessment, 21, 1–18. 
https://doi.org/10.1023/A:1022839609859 
Woods, D. W., Koch, M., & Miltenberger, R. G. (2003). The impact of tic severity on the 
effects of peer education about Tourette’s syndrome. Journal of Developmental and 
Physical Disabilities, 15, 67-78. https://doi.org/10.1023/A:1021456321200 
Woods, D.W., Piacentini, J.C., Chang, S.W., Deckersbach, T., Ginsburg, G.S., Peterson, 
A.L., Scahill, L.D., Walkup, J.T., Wilhelm, S. (2008). Managing Tourette 
syndrome: A behavioral intervention for children and adults. New York, NY: 
Oxford University Press. 
Woods, D. W., Piacentini, J., Himle, M. B., & Chang, S. (2005). Premonitory Urge for 
Tics Scale (PUTS): Initial psychometric results and examination of the premonitory 
urge phenomenon in youths with tic disorders. Journal of Developmental and 
Behavioral Pediatrics, 26, 397–403. https://doi.org/10.1097/00004703-200512000-
00001 
93 
 
Youssef, F. F., Dial, S., Jaggernauth, N., Jagdeo, C. L., Pascall, A., Ramessar, L., … 
Simon, T. (2009). Knowledge of, attitudes toward, and perceptions of epilepsy 
among college students in Trinidad and Tobago. Epilepsy and Behavior, 15, 160–
165. https://doi.org/10.1016/j.yebeh.2009.01.027 
Zinner, S. H., Conelea, C. A., Glew, G. M., Woods, D. W., & Budman, C. L. (2012). Peer 
victimization in youth with Tourette syndrome and other chronic tic disorders. Child 
Psychiatry and Human Development, 43, 124–136. https://doi.org/10.1007/s10578-
011-024 
 
 Appendix A 
MARQUETTE UNIVERSITY RESEARCH INFORMATION SHEET 
Cultural Differences in the Environmental Consequences of Tics  
Jordan Stiede 
Psychology Department 
 
You have been asked to participate in a research study. You must be age 18 or older to 
participate. The purpose of this study is to examine if cultural differences impact 
environmental consequences of tics in youth with tic disorders.  
 
The study involves multiple questionnaires and will take about 30 minutes to complete.  
You will be asked to answer questions about your reactions to your child’s tics, your 
child’s tic severity, your child’s impairment due to tics and other behaviors, your 
parenting style, your emotions, and your social identity.  
 
Your name and other identifying information, including IP address, will not be 
collected. Your responses will be anonymous. The data from this project will be used for 
future research manuscripts and research conference presentations. The risks associated 
with this project are minimal and there are no direct benefits to you. Collection of data 
and survey responses using the internet involves the same risks that a person would 
encounter in everyday use of the internet, such as hacking or information 
unintentionally being seen by others.  
 
Your participation is completely voluntary and you may withdraw from the study at 
any time.  You can skip any questions you do not wish to answer.  Your decision to 
participate will not impact your relationship with Marquette University. 
 
If you have any questions about this study, you can contact Jordan Stiede at 414-288-
5746 or jordan.stiede@marquette.edu. If you have questions or concerns about your 
rights as a research participant, you can contact Marquette University’s Office of 
Research Compliance at (414) 288-7570. 
 
Thank you for your participation. 
  
 Appendix B 
 
Screening Questionnaire 
 
Are you at least 18 years old?         Yes       No 
 
Are you the parent or guardian of a child who meets the criteria for Tourette’s Disorder or 
Persistent (Chronic) Tic Disorder?        Yes       No 
 
Does your child live in your household?     Yes       No 
 
Do you speak English?      Yes      No 
 
 
If you answer yes to all of these questions, then you are eligible to participate.  
  
 Appendix C 
Childhood OCD, Anxiety, and Tourette’s Disorder 
Background Information Sheet 
 
Participant ID #:   _____________                          Today’s Date (dd/mm/yyyy): _____________ 
 
Child’s Age:            (yrs)            (mos)                        
Child’s Gender: 
     Male 
     Female 
     Transgender 
     Additional gender category/ (or other), please specify _____________ 
 
Ethnicity of Child:  
○     Caucasian        
○     African American   
○     Latino   
○     Asian/Pacific Islander 
○     Native American 
○     Mixed, please describe: ___________________________ 
○     Other, please describe: _____________________________ 
 
The child lives with:                                                                    
○     Both biological or early adoptive parents        
○     Single parent: Please circle one: (Mother, Father)  
○     Mother and step-father 
○     Father and step-mother 
○     Equal time with separated/divorced parents 
○     Relatives who are not parents; describe:  ________________ 
○     Foster family 
○     Treatment facility: (type): ________________ 
○     Other: _________________ 
 
Adult 1 (Person completing this form): 
Age: ____   Occupation: _____________      Relationship to child: _____________       
 
Ethnicity of Adult 1:                                                                    
○     Caucasian        
○     African American   
○     Latino   
○     Asian/Pacific Islander 
○     Native American 
○     Mixed, please describe: ________________ 
 ○     Other, please describe: _________________ 
Current marital status of Adult 1: 
○     Married 
○     Separated/Divorced 
○     Widowed 
○     Never married 
 
Adult 1 Education (Highest level completed):    
○     Eighth Grade – no high school     
○     High school diploma or equivalent (GED)                                   
○     Technical/trade school or some college                                       
○     Junior/Community college graduate (A.A.)                                
○     College graduate or equivalent (B.A., B.S.)                                
○     Post graduate/Professional degree (M.A., Ph.D., M.D., J.D.)  
 
For the following questions please indicate other adults (2,3,4) that share a household with 
the child:                                                                    
 
Adult 2 (if applicable): 
Age: ____   Occupation: _____________      Relationship to child: _____________       
 
Ethnicity of Adult 2:                                                                    
○     Caucasian        
○     African American   
○     Latino   
○     Asian/Pacific Islander 
○     Native American 
○     Mixed, please describe: ________________ 
○     Other, please describe: _________________ 
 
Adult 2 Education (Highest level completed):    
○     Eighth Grade – no high school     
○     High school diploma or equivalent (GED)                                   
○     Technical/trade school or some college                                       
○     Junior/Community college graduate (A.A.)                                
○     College graduate or equivalent (B.A., B.S.)                                
○     Post graduate/Professional degree (M.A., Ph.D., M.D., J.D.)  
 
Adult 3 (if applicable): 
Age: ____   Occupation: _____________      Relationship to child: _____________       
 
Ethnicity of Adult 3:                                                                    
○     Caucasian        
○     African American   
○     Latino   
○     Asian/Pacific Islander 
 ○     Native American 
○     Mixed, please describe: ________________ 
○     Other, please describe: _________________ 
 
Adult 3 Education (Highest level completed):    
○     Eighth Grade – no high school     
○     High school diploma or equivalent (GED)                                   
○     Technical/trade school or some college                                       
○     Junior/Community college graduate (A.A.)                                
○     College graduate or equivalent (B.A., B.S.)                                
○     Post graduate/Professional degree (M.A., Ph.D., M.D., J.D.)  
 
Adult 4 (if applicable): 
Age: ____   Occupation: _____________      Relationship to child: _____________       
 
Ethnicity of Adult 4:                                                                    
○     Caucasian        
○     African American   
○     Latino   
○     Asian/Pacific Islander 
○     Native American 
○     Mixed, please describe: ________________ 
○     Other, please describe: _________________ 
 
Adult 4 Education (Highest level completed):    
○     Eighth Grade – no high school     
○     High school diploma or equivalent (GED)                                   
○     Technical/trade school or some college                                       
○     Junior/Community college graduate (A.A.)                                
○     College graduate or equivalent (B.A., B.S.)                                
○     Post graduate/Professional degree (M.A., Ph.D., M.D., J.D.)  
 
Child’s siblings (list ages):  
 
 Age Age Age Age 
Full brothers:     
Full sisters:     
     
Half-brothers:     
Half-sisters:     
     
Step brothers     
Step sisters     
 
 
 
  
Estimated Annual Gross Family Income:    
 
 $20,000 or less  $20,001 - $40,000 
 $40,001 - $60,000  $60,001 - $80,000 
 $80,001 - $100,000  $100,001 - $149,000 
 $149,001+  
 
 
Current zip code: 
 
___ ___ ___ ___ ___ 
 
What country were you born in?  _____________ 
 
Religious Preference:   Roman Catholic    Jewish    Protestant    Mormon    Muslim  
 Greek or Russian Orthodox   Hindu   Atheist    Prefer not to answer   None  
  Other: _________________ 
 
What type of school does your child currently attend?       Public    Private    Home Studies   
 Not in School    Other: _________________ 
 
What is your child’s grade in school?  _________________ 
 
Has your child ever attended resource, remedial, or special classes?     No    Yes 
 
Current School Performance:   Failing    Below Average    Average    Above Average 
 
Has your child ever been diagnosed as having the following symptoms or disorders? Yes No 
 
Symptom/Disorder Onset 
Age 
Treatment Received 
 Tourette’s Disorder or 
other Motor/Vocal 
Tics 
  Therapy & other     Medication & other  
 Medication & Therapy         Medication 
 Therapy      Other     None describe: 
 Obsessive Compulsive 
Disorder (OCD) 
  Therapy & other     Medication & other  
 Medication & Therapy         Medication 
 Therapy      Other     None describe: 
 
 Other Anxiety Disorder 
_________________ 
 
  Therapy & other     Medication & other  
 Medication & Therapy         Medication 
 Therapy      Other      None describe: 
 
 Violent Behavior 
_________________ 
 
  Therapy & other     Medication & other  
 Medication & Therapy          Medication 
 Therapy        Other      None describe: 
  
 Attention Deficit/ 
Hyperactivity Disorder 
(ADD/ADHD): 
_________________ 
 
  Therapy & other      Medication & other  
 Medication & Therapy          Medication 
 Therapy       Other     None describe: 
 
 Eating Disorder: 
_________________ 
 
  Therapy & other      Medication & other  
 Medication & Therapy          Medication 
 Therapy        Other     None describe: 
 
 Alcohol or Drug Abuse 
_________________ 
 
  Therapy & other      Medication & other  
 Medication & Therapy           Medication 
 Therapy         Other     None describe: 
 
 
What type of tic disorder has your child been diagnosed with?   
 
 Tourette’s Disorder  
 Persistent (Chronic) Motor Tic Disorder   
 Persistent (Chronic) Vocal Tic Disorder 
 Provisional Tic Disorder   
 Tic Disorder – Unspecified 
 
Has your child ever received behavior therapy for his/her tic disorder?  Yes     No 
 
Is your child currently receiving behavior therapy for his/her tic disorder?   Yes     No 
 
At what age were your child’s tics the worst they have ever been?  
Be as specific as possible: _________________ 
 
Medication History: 
 
Please provide information about all medications that your child is currently taking: 
 
Current Medications Date started 
(mo/yr) 
Current Dose 
   
   
   
 
                                                                                                        
 
 
 
 
  
Have any other family members had psychiatric/emotional problems?      No    Yes 
If yes, please list relationship to child and problem experienced below: 
                              
Relative OCD Tics/TD Anxiety Depression Drugs/Alcohol Schizophrenia Other 
 
 
 
       
 
 
 
       
 
 
 
       
 
 
 
       
 
 
 
       
 
 
 
 
       
 
 
  
 Appendix D 
Tic Accommodations and Reactions Scale 
 
Children’s tics can lead to a variety of reactions from family members or other individuals who may be 
present.  These tics may also cause the child to change his behavior in some way or another.  Below is a 
list of common reactions and consequences that occur in response to children’s tics.  Please rate from 0-3 
how often your child has experienced each of the consequence listed below in the past week as a direct, 
immediate consequence of his or her ticcing.   
Do NOT include instances where the behavior or response occurred before your child actually ticced. For 
example, if your child avoided going to a movie out of fear that his/her tics would be an issue, do NOT 
count that instance.  However, if your child went to the movie but had to leave because he or she was 
ticcing during the movie, then DO count this instance. 
For each item, rate how often the event occurred in the past week:  
0 = not at all in the past week  
1= a few times in the past week 
2 = several times in the past week 
3 = many times in the past week 
Events at Home/Family Events 
Over the past week, when my child tics…  
A parent verbally comforts 
him/her…………………………... 
    0               1                 2                3 
A sibling teases 
him/her………………………………………. 
    0               1                 2                3 
A parent or other adult physically comforts 
him/her…………. 
    0               1                 2                3 
A parent tells him/her to stop 
ticcing…………………………. 
    0               1                 2                3 
A parent argues with him/her about 
tics………………………. 
    0               1                 2                3 
A parent or sibling completes a chore or task for 
him/her……. 
    0               1                 2                3 
A parent discusses ways to manage tics with 
him/her………... 
    0               1                 2                3      
NOT AT 
ALL 
A FEW 
TIMES 
SEVERAL 
TIMES 
MANY 
TIMES 
 He/she has to stop playing a videogame or watching 
TV……..  
    0               1                 2                3 
His/her ability to complete chores is 
decreased………………. 
    0               1                 2                3 
He/she goes to bed earlier than 
planned………………………. 
    0               1                 2                3 
He/she goes to bed later than 
planned……………………….... 
    0               1                 2                3 
    0               1                 2                3 
He/she takes a break from 
homework………………………… 
He/she does not complete 
homework………………………… 
    0               1                 2                3 
He/she is left out of family 
activities…………………………. 
    0               1                 2                3 
 
Events at School  
 Over the past week, when my child tics…   
Another kid(s) teases him/her…………………………………     0               1                 2                3 
A teacher comforts him/her……………………………………     0               1                 2                3 
Another kid verbally comforts or encourages him/her………..     0               1                 2                3 
He/she does not go to school at all for the day………………..     0               1                 2                3 
He/she has to leave school for the day………………………...     0               1                 2                3 
He/she cannot fully complete schoolwork…………………….     0               1                 2                3 
He/she cannot participate fully in a fun school activity……….     0               1                 2                3      
NOT AT 
ALL 
A FEW 
TIMES 
SEVERAL 
TIMES 
MANY 
TIMES 
 Another kid asks if he is OK…………………………………..     0               1                 2                3 
A teacher or other adult discusses ways to manage tics with 
him/her…………………………………………………............ 
    0               1                 2                3 
 
Events in Other Public Places 
Over the past week, when my child tics… 
An adult other than a relative comforts him/her………………     0               1                 2                3 
An adult laughs at him/her…………………………………….     0               1                 2                3 
An adult stares at him/her……………………………………..     0               1                 2                3 
Other kids stare at him/her…………………………………….     0               1                 2                3 
A parent tells him to stop ticcing……………………………...     0               1                 2                3 
An adult other than a relative tells him/her to stop ticcing……     0               1                 2                3 
Another kid tells him/her to stop 
ticcing……………………… 
    0               1                 2                3 
Another kid asks questions about his/her tics…………………     0               1                 2                3 
An adult asks him/her questions about tics……………………     0               1                 2                3 
He/she is asked to leave a public place………………………..     0               1                 2                3 
He/she has to leave or take a break from a structured 
activity... 
    0               1                 2                3 
He/she has to stop playing a sport or outdoor game…………..     0               1                 2                3 
  
 Appendix E 
PARENT TIC QUESTIONNAIRE 
 
For each of the tics listed below, please mark “YES” or “NO” as to whether or not your child has 
had the tic in the past week. 
   
For each tic you mark as “YES”, please mark how FREQUENTLY the tic occurred over the 
past week, according to the following: 
 
 C onstant, almost all the time during the day 
 H ourly, at least once per hour 
 D aily, at least several times per day 
 W eekly, just a few times or less  
 
Under INTENSITY, rate how intense you believe the tic felt to your child over the past week.  
For example, if it was very mild, like a weak twitch, that would be a “1”.  A much more forceful 
tic that would be very noticeable to others and may even be painful would be rated as a “3” or 
even higher.  Any tic that would be obviously noticeable to others should be rated as at least a 
“2”. 
 
 
Motor Tics Present Frequency Intensity 
 Yes No C   H   D   W (1 - 4)  
 1 0 4    3    2    1 
Eye Blinking □ □  C   H   D   W ______ 
Eye rolling/darting □ □  C   H   D   W ______ 
Head Jerk □ □ C   H   D   W ______ 
Facial Grimace □ □ C   H   D   W ______ 
Mouth/Tongue Movements □ □ C   H   D   W ______ 
Shoulder Shrugs □ □ C   H   D   W ______ 
Chest/stomach tightening □ □ C   H   D   W ______ 
Pelvic Tensing Movements □ □ C   H   D   W ______ 
Leg/Feet Movements □ □ C   H   D   W ______ 
Arm/Hand Movements □ □ C   H   D   W ______ 
Echopraxia (copying  
    another’s gestures) □ □ C   H   D   W ______ 
Copropraxia (obscene  
    gestures) □ □ C   H   D   W ______ 
Other Motor Tics ________ □ □ C   H   D   W ______ 
 Complex Motor Combinations 
(multiple tics at once)            □  □  C   H   D   W  ______ 
 
 
PARENT TIC QUESTIONNAIRE 
 
 
FREQUENCY:  Constant: almost all the time during the day, Hourly: least once per hour,  
Daily: at least several times per day, Weekly: just a few times or less    
          
INTENSITY:  Mild: 1, Obvious to others: 2, Very noticeable or painful: 3 or higher. 
 
 
Vocal Tics Present Frequency Intensity 
 Yes No C   H   D   W (1 - 4)  
 1 0 4    3    2    1 
 
Grunting □ □  C   H   D   W ______ 
Sniffing □ □ C   H   D   W ______ 
Snorting □ □ C   H   D   W ______   
Coughing □ □ C   H   D   W ______ 
Animal Noises □ □ C   H   D   W ______ 
Syllables □ □ C   H   D   W ______ 
Words □ □ C   H   D   W ______ 
Phrases □ □ C   H   D   W ______ 
Echolalia (repeating  
    vocalizations of others) □ □ C   H   D   W ______ 
Coprolalia (obscene  
    words) □ □ C   H   D   W ______ 
Blocking/stuttering □ □ C   H   D   W ______ 
Other □ □ C   H   D   W ______ 
Other Vocal Tics _________ □ □ C   H   D   W ______ 
Complex Vocal Combinations 
    (multiple tics at once) □ □ C   H   D   W ______ 
 
______________________________________________________________________________
__ 
Office Use Only: 
 
 Sum of Motor Tic Scores: ___________ 
Sum of Vocal Tic Scores: ___________ 
Sum of all Scores (Motor & Vocal): ___________ 
 
